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Abstract

Objectives

This research examines perfamance of concrete vs. tbstrect
teaks by systemetically varying the degree of abstractness of problem-
solving and concept formation tasks. The relationship of SES to
performance 'n the various tasks is analyzed.

Procedure

Four forms of a problem solving test were constructed.- Each
form of the test presented problem situations through four different
modes, each mode being more concrete than the preceding mode:
verbal stories, picture-book, color slides, three-dimensional models.
Advaetaged and disadvantaged children from grades 2 and 4 of a
large urban school system were randomly assigned to test modes.

Similar arrangements were made for testing concept formation.
Stimulus material for the concept formation tests were presented
via three modes: paper and pencil,, motion picture film and actual
objects. Again, subjects were randmly assigned to test modes.

Results

The degree of concreteness in the mode of presentation doss
affect the performance of children on the tasks. Tor only one of
the tasks, however, did the socioeconomic factor exhibit systematic
relationships with the factor of cotcretenees. On the problem-
solving task, both advantaged and disadvantaged children performed
best on the more concrete forms. Advantaged children out performed
disadvantaged on all forms. On the concept formation tasks, however,
the disadvantaged children out performed advantaged children on the
most concrete test form. Additional factors which may have influenced
test performance are discussed.
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CHAPTER I

INTRODUCTION

Research with children from lower socio-economic back-

grounri and minority ethnic .groups hat( demonstrated that

thr performance of these children on tests of intelligence

and school achievement is below that of their white, middle-

class classmates (Osborne, 1960; Kennedy, VanDeReit, 6

White, 1963; Wilson, 1963; Bloom, 1964; Coleman, et al.,

1966). More specifically, 4vestigators have found signi-

ficant socio-economic and ethnic differences in performance

on a number of conceptual and verbalization tasks, such as

preblem-solving, classification, hypothesis-testing, con-

cept formation, and rule usage tasks (Siller, 1957; John,

1963; Sigel, Anderson, 4 Shapiro, 1966; Odom, 1957; Green

8 Rohwer, 1971; Guthrie, 1971; Stevenson, Williams, 4

Coleman, 1971).

The explanation most often given for these differences

has been described as the "environmental deficit model

(Cicirelli, 1972)." This model proposes that children from

lower soCie-qtcenamic backgrounds and minority ethnic groups

are "deficient" in certain skills related to successful

academic performance, in particular, conceptual thinking

,skills, because their environments do not provide the



number or type of experiences which encourage the.develop-

ment of these skills.

Bernstein (1958, 1959, 1.60) and John and Gol.dstein

(1964) have shown that, in terms of language use, in the

lower-class home there are more short commands and simple

statements, less complex logical relations are expressed,

and the syrfo,olism is more descriptive and concrete than in

the middle-clats home. Hess and Shipman (1965) and Milner

(1951) have observed that, in the lower-class home, the

control and communication practices of the mother do not

reward or encourage the development in the child of the

ability to ask questions, examine alternatives, or analyze

causes or reasons for actions or events taking place. The

effect of these cultural differences in experiences has

thus been to "slow-down". the transition of the 1m:ter-class

child from concrete to more abstract modes of thought

(Rothenberg & Courtney, 1969; Wallacht 1963; Ginsburg, 1972;

Stodolsky & Lesser, 1967; Wei, Lavatelli, & Jones, 1971;

Sharan & Weller, 1971; Almy, Chittenden, Miller, 1966).

To compensate for this difference, Ausubel (1968)

proposed that learning rids for the disadvantaged child be

made as concrete as possible. Sigel and McBa005 (1967.)

and Securro and Walls (1971) found that lower-class children

perform best on a categorization task where, objects are used

instead of pictures and where realistic versus artificial

stimuli are used. They concluded that the concreteness may



enable the child to interact more effectively with the materials

and the information they provide.

Purpose of the Present Experiments

The "present experiments were designed to test the effect of. the

addition of

format of a
c

a greater degree of concreteness and realise to the item

'teat of problem - solving ability and a test of. concept

3

formation ability among advantaged and disadvantaged elementary school

children. A test of problem-solving ability was developed which sakes

use of realistic situation* involving children and adults (10ibusen,

Hants, & Ringenbach, 1972). .Children are asked to perform a number

of. different kinds of complex, conceptual tasks: define prableme,

ask questions about thee, select possible causes, suggest alternative

solutions, foresee consequences ofevente, notice critical details,

verify solutions, and judge if inough information has basal:provided

to Solve the problem. The problem situations are portrayed to children

via black and white line drawings in cartoon form. These drawings

are presented as slides.

A test of concept formation abLlity was also developed (Wheatley

1972) which sakes use of classical and Piagetian concept formation

problems where the stimuli are. resented via a motion- picture, film.

The classical concept formation problems present abstract shapes and

figures sad require children to identify the relevant attributes

which differentiate one set of figures from another. The Piagetian

items present various conservation problems where children must judge

if st401141 remain unchanged after an apparent transformation
ti

portrayed on film.
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loth problem solving and concept formation instruments have a high

degree of reliability (.79 for problem solving, .90 for concept formation)

and have been found to correlate moderately with each other and with

measures of logical thinking, school achievement, and intelligence

(Feldhusen, Houtz, b R.ingenbach, 1972).

For the 'purposes of the present investilation, three additional

problem-solving test forms were constructed. Full-color, two- end

three-dimensional models were made of the problem scenes portrayed in

in the drawings and presented in their place; the pictures themselves

were printed in the test answer booklets; and stories were written

and substituted in the booklets in place of the pictorial stimuli.

The four different test forum were Assigned to form a continuum

(EdlinF, 1966) from a most abstract (the stories) to a most concrete

or realistic (the modsib) mode of representation of the problem

situations. The picture-book and slide presentative, wars designed

to represent intermediate stages. Figure 1 places the four test forms

on a continuum based on the cues to realism present in the item formats.

In a similar manner, two additional concept formation test forms

were constructed. One new form vas designed to be as abstract as

poisible by drawing the classical concept formation stimuli on pages

of a test booklet and eliminating the flim altogether. Tte Piagetian

conservation prOkem stimuli were also represented by aerie of black

and white drawings designed to portray the transformation and placed

ins test booklet without the aid of film. The second new form was

designed to be as realistic and concrete as possible by presenting

all of the item stimuli in the form of the actual objects undergoing
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a transformation, in the cast of the conservation praises, or

three-dimensional objects, in place of the abstract figure drawings.

in the case of the classical concept formation problems. Figure 2

places each of the three concept formation test forme on a continuum of

realism.

Experiments I end II

Two experiments with the problem-solving inventory were conducted.

The first experiment involved 410 second and fourth grads Children

free two schools in Indianapolis, Indiana. The second experiment

VIA designed to replicate the results of the first experiment.

Five additional schools in Indianapolis, involving 793 second- and

fourth-graders, took part in the second experiment. Disadvantaged

children in both experiments were identified on the basis of the

criteria used by the Federal.Government to detaraine eligibility of

their school for funds allocated under Title I of the Elementary and

Secondary Education Act of ,1965.

One experiment with the concept formation inventory IAA conducted.

Using the same Federal Criteria for judging degree of disadvantage

of children, two additional schools were selected to participate in

the concept formation experiment. Three hundred sixty second-

and fourth-greaders were involved.
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it eras hypothesised that more realistic pragentatim- of the

140,61en situations would facilitate 4i14Wi intellectual

operations and involvement with the sit4ations, and thee improest

polocamace. Specifically, several experimental hypotkesee vete

demnrated:

t. Older children will outperform the younger as all fermi*

the problem-solving and concept formation imwentetias...,

2. Children from disadvantaged background* will *take

lower scores on the two inventories than will

from advantaged backgrounds.

3. White children will ouiperfora non- white

two invehtories.

4. Disadvantaged children will score highest ea the meet

concrete fora of the two inventories; advastaged

scores on the varioue for of each test will not

significantly.



CHAPTER 11

AEVIIMI40#4SRCRigtARCH

The present experiments rest on three theoretical

assumptions. The first is that intellectual development

proceeds with age from more concrete to symbolic thought.

The secol0 assumption is that the disadvantaged child is

retarded in this transition because of inappropriate early

environmental experiences, and the third is that the use of

concrete aids or more "realistic" materials enhances per-

. foriance of children on abstract learning or conceptual

tasks. The present review considers research which con-

cerns each of these assumptions.

The Development of Intelligence

For Jean Piaget (Flavell, 1963), "actions performed

by the subject constitute the substance or raw material

of all intellectual and perceptual adaptation (p. 83)."

In infancy, these are overt motor actions; the infant sucks

on a bottle, grasps a toy rattle, or shakes his arms and

legs. As the child develops there actions become intern-

alized into an organizedsystem. Thisinternalization,

however, is a gradual and an increasingly more complex

process. "At first, the child seems to do little more than

replicate in his head simple concrete action sequences he



has just performed or is about to perform. As internal-

ization proceeds, cognitive actions become more and more

schematic and abstract (p. 82)."

Piaget is careful, however, to make n distinction

between the content of thought and the thought process,

itself. "Thinking is an action that transforms overtly or

*covertly-one reality state into another (Furth, 1967,

p. 820)." This action of transformation takes place with-

in the context of a developing cognitive structureschema

whith are ever-expanding, assimilating and accomodating

to new experiences. The content of thought, on the other

hand, consists of.the ways in which the "end-points" of

those transformational states are represented ( Inhelder,

1969). Inferences can be made about the developing cogni-

tive schemes by studying the ways in which the child r*pro-

sents his thought--in his judgments and perfolmances on

various tasks.

Fiaget (1952) and his colleagues, notably Inhelder

(Inhelder 8 Piaget, 1958, 1964), have described the devolop-
,

ment of intelligence in children as proceeding gradumlogr

from almost total reliance upon sensory-motor reproesAii..

tions or expressions of thought through stages where ob-

jects and events are operated upon and represented only

figuratively (i.e., imitated), then, with increasing

independence from the objects themselves (i.e. symboliza-

tion), to the point where the child becomes able to optiVits
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upon the symbols, themselves. Piaget has classified thz.se

latter operations as concrete and formal. "Concrete . . .

operations are actions performed on objects to bring them

together into classes of various orders or to establish

relations between them (Inhelder & Piaget, 1958, p. 273)."

On the other hand, "thinking becomes formal . . . because

it deals with the possible combinations (of concrete

groupings) and no longer with objects directly (p. 293)."

Bruner (1964, 1966) described the development of repre-

sentational thought via similar stages. At first, the child

represents reality in an enactive mode through his actions

and physical sensations. Later, the child makes use of

visual and other sensory perceptions to form images of

events and actions and so represent them in an ikonic mode.

Finally, the development of language helps push the child

into a symbolic system of representation which, as with

Piaget, can be operated upon without the things represented

being present directly in experience.

Many other researchers have also demonstrated that

children's ability to think abstractly--to form and use

cate3ories and concepts--increases with age (Thompson,

1941; Kruglov, 1953; Sigel, 1953; Heald 4 Marzolf, 1953;

Goldman & Levine, 1963; Shantz, 1967; Stone, 1968; Sigel 4

Kresh, 1971; Parker 4 Day, 1971; Overton 4 Brodzinsky,

1972). With respect to the first assumption, childrenta.
Pz:

thought may be characterized as proceeding developmentally
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from perceptual, concrete, operations and representations

of thought to abstract, symbolic operations and representa-

tions.

Effects of Social Back round on Performance

With the Civil Rights Act of 1964 and the Elementary

-and Secondary Education Act of 1965 a great deal of atten-

tion was focused on the poorer school performance of lower-
,

class children and children from minority ethnic groups.

The plight of these children has been well documented for

many years (Bloom, 1964; Coleman, et al., 1966; Wilson,

1963). Their performance on a variety of intelligence and

achievement tests his consistently been below that of white

middle- and upper-class children.

A number of explanations for these differences have

been proposed (Cicirelli; 1972). The most prevalent argu-

ment is that the environment of the loWer-class child does

not provide the experiences which encourage the development

of academic skills. The disadvantaged child has poorly

developed auditory and visual discrimination skills, and

little ability to persevere at tasks, for example (Deutsch,

1963; Havighurst, 1964; Passow & Elliott, 1967). But, one

of the greatest difference,s--between children from advantaged

and disadvantaged backgrounds is in the development and use

lloguage (Deutsch, 1965). The majority of intelligence
.S4

alhailgAiVetiement tests used in school depend heavily upon

MINNfOold language factors (Bells & Davis, 1951) and
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3.

research has demonstrated that the language skills of

children from disadvantaged backgrounds are quite different

from the skills of their middle-class peers (John, 1963;

Deutsch, 1965). Bernstein (1958; 1959; 1964) characterized

the language of the disadvantaged as "public" in form and

use compared to the more "formal" verbal abilities of

advantaged children. "Public" language involves more

. . short commands, simple statements and questions

where symbolism is descriptive, tangible, concrete, visual

and of a low order of generality (1958, p. 164)." The

"formal" language of middle and upper socio-economic groups

is ". . . rich in personal, individual qualifications, and

in its form implies a set of advanced logical operations

(1958, p. 164)."

Also important is the use of language. Children

acquire language via verbal interaction with others, es-

pecially their parents and, in particular, their mothers

(Hess Ei Shipman, 1965). The child from the lower-class

home, however, learns most of his language through recep-

tive exposure rather than active interaction (John

Goldstein, 1964). In other words, the "public" language in

the lower-class home is a one-way proposition. The language

in the disadvantaged home.lmits the child's chances to

examine alternatives, causes, or reasons for events. As a

result, the child does not develop language as a "mediator"

of thought, a prerequisite to effective logical thinking.
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Thus, the child from a lower socio-economic home develops

a sensitivity to the content or "boundaries" of objects

and events (i.e., concrete stimuli), rather than to the

structure of objects while, on the other hand, the "formal"

language places greater emphasis on the interrelationships

between objects and the differentiation among them (Bern-

stein, 1958).

A number of authors have thus charecterizedLt15

thought of the disadvantaged. child as more concrete and

less abstract than that of the middle-class child (Jensen,

1969; Ausubel, 1968; Sigel blmstead WO; Blank 4

Solomon, 1968; Gordon, 1965; Passow $ Elliott, 1967).

Ausubel (1968) suggests that the "general unreadiness

for school learning among culturally disadvantaged 'children

largely reflects their slower and less complete transition

from concrete to abstract modes of thought . .(p. 269)."

Training programs developed to increase the disadvantaged

child's abstract thought processes are based on this

hypothesis. "Their behavior Ethe deprived childrenll re-

flects the lack of a symbolic system by which to organize

the plentiful stimulation surrounding them (Blank 4 Solomon,

1968, p. 380)." Such training programs have focused on

skills of selective attention, imagery of future events,

inner verbalization, cause and effect relations, cate-

gorization, and sequential thinking.
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A number of other researchers have investigated the

effects of socio-economic status upon intellectual develop-

ment. Sigel and McBane (1967), Sharan and Weller (1971),

and Wei (1971) !found that lower-class children are retarded

in development of Piagetian classification skills as com-

pared to their middle-class peers. Stodolsky and Lesser

(1967) also found that middle-class children were more

advanced on Piagetian class inclusion and sorting tasks.

Odom (1967) found that children from high socio4gaillik

homes used an hypothesis-testing strategy in a concept

formation task more often than lower-class children and

Siller (1957) and Kruglov (1953) found that lower-class

children selected more "concrete" definitions of words.

Almy, Chittenden, and Miller (1966) also found differences

between low- and middle-class children on classification

and conservation tasks.

To summarize research pertinent to the second assump-

tion, children from lower-class backgrounds appear to

develop conservation concepts somewhat later than their

middle-class peers and are less able to make use of

"abstract" categories in concept formation and classifi-

cation tasks. Considerable evidence indicates that dif-

ferences in the experiences of the lower-class and middle -

class home environments do exist and may contribute to

differences in the representation of thoughts, and espe-

'Cially4 language.
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The Effects of Concrete Materials

Piaget (1971 IFlavell, 1963) and Ausub01.(1968) suggest

that instructional materiels should include audiovisual aids

"to provide mort concrete empirical props and opportunities

for direst physical manipulation of objects and situations

(Ausubel, 1968, p. 169)" ,for children from disadvantaged'

backgrounds. One example of such concrete materials is the

Cuisenaire rods (Cuisenaire Gattag4, 1960). 'Extensive

research has been carried out with Cuigenaire rods in

mathematics instruction but, in his review of a considerable

number of stud; es comparing the use of the Cuisenaire' rods

with more traditional approaches in which concrete aids

were not used, Femmes (469) pointed out that manipulable

devices have not contributed significantly or reliably to

learning.

Piaget (19715, however, maintains that the Cuisengire,

materials are useful when they permit active manipulations

and discoveries by the child, himself, but when they are

used by the teacher, for demonstrations, they make the,

figurative aspects of thought--the way thoughts.are repre-

sented by the child--more important than the operations,

themselves. This activity need not be a physical-motor

response; it can easily be internal or abstract reflection,

but no audio or visual aid--film or images--can help develop

the child's operative ability unless the child actively

interacts with the "content" they represent.
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With respect to overt operations, research on the

effects of active manipulation has not been definitive.

Huttenlocher (1962) found that manipulation of objects

interfered withfrchildren's ability to form concepts.

More recently, Goodnow (1969) and Goodnow and Bethon

(1966) obtained evidence that children are able to give

more non-standard uses for objects if they are allowed to

handle them and that children from poorer schools perform

more poorly on a classification task when they are not

allowed tomove the objects, themselves.

On the other hand, with respect to covert operations

upon the objects or material involved, words or phrases

with concrete referents or pictures have been used

successfully to improve children's learning (Horvitz, 1971;

Rohwer, 1970; Paivio, 1970; Palermo 100) . Paivio (1965;

1970) proposes that the images serve as pegs to which the

individual can attach verbal label, and thus they facilitate

learning., Another proposal is that . . . "the image of the

stimulus might be an initial impli9it response that is more

likely to produce additional verbal mediators, one of which

'might already be connected to the 'appropriate] response

(Bourne, Bkstrand, & Dominowski (1971, p. 142)." In other

words, the creation of an image may help to mediate between

more symbolic materials because the symbolic material may

have already developed out of experiences encoded in, to

user Bruner's to ikonic representations (Bruner, 1966).

ai
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Some evidence exists that instructions to create images

from materials facilitate the performance of older children

more than younger children (Rohwer,- 1970). Rohwer contends

that children,vp to the third grade, have less capacity

for -using images effectively than they have for making use

of verbal representations. Older children (sixth-graders)

alit bitter able to make use of images because they are more

likely to have a symbolic representation stored in memory

and associated with the image. Because of the limitations

of memory, younEer children ma; not have this aiSociation.

Such an e;:pIanation appears to be consistent with

Bruner's ar.d Piaget's conceptions. They assert that-langu-

age becomes the predominant developmental task for the child

up, to the age of sevelfoOeight. Language ensbles .the child

to: ". . . re;resent (actionsl intuitively by steams of pic-

tures and 'mental' experiments ('tage :, 1967; p.. 17)." One

might conclude, on the basis of this evi:lence, that image-

suggosting materials can be most effective when there exists

more symbolic materials easily and closely associated with

them in the child's experience, thus providing the child

with a greater opportunity to interact actively with the

imaze.

A number of other researchers, in studies of cognitive

functioning. have used materials which vary along dimensions

of realism. Stevenson and McBee (1958) found that four-

and six-year-olds made fewer errors on a size-discrimination
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task after training with three-dimensional objects (cubes)

than with cardboard cut-outs or squares painted on card-

board. Thornburg and Fisher (1970) found that three- and

four-year-olds 1piscriminated letters better after play with

three-dimensional letters than with two-dimensional letters

even though the criterion task was two-dimensional. Hale

(1971) presented third-, sixth-, and ninth-graders with

paired-associate tasks using pictures, concrete words,

abstract words, and Japanese characters. Subjects' per-

formance on pictures was superior to their performance on

concrete words in grades three and nine. The subjects'

performance on concrete words was superior to that on ab-

stract words in grades three and six.

Sigel (1954) compare'* seven-, nine-, and eleven-year-

olds' classification abilities using five different forms

of a test. One form of the test employed toy representa-

tions or objects to be sorted. The children were permitted

to handle all of the objects. On a second form, the toys

were present but the children were not allowed -to touch

them. The third form used black and white photographs'of

the toys which the children were also nett permitted to

touch. The fourth form of the test used the word-names

of the objects, each printed on separate cards. The fifth

form of the test used a single lift of all the object

names. Sigel found age differences but no differences

between test forms.
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Dwyer (1967, 1970) found that photographs and oral

descriptions resulted in significantly poorer performance

from subjects than did schematic diagrams or diagrams with

limited shading. in his review of earlier research, Dwyer

found that a controversy existed (Travers, 1967) between

researchers who felt that learning increased as the number

of cues in the situation increased and those who felt that

too many cues could,be debilitating; thlt part of the

subject's job during learning is to separate or filter out

the relevant from the irrelevant, and that too many, or

too realistic, cues could make that job lore difficult.

Thus, if the task (in Dwyer's studies, learptingthe

partS of the heart) depended upon the cues presented in

audio-visual materials, then the number of cues becomes

crucial. performance can be inhibited,by being to abstract

or too realistic. By the same token, if the cues presented

in audio or visual or tactual materials do not directly

reveal the relevant task dimension, as in the case of

Sigel's research, no differences may result from different

kinds of aids: Since all of the objects used by Sigel-were

carefully selected to be familiar to all children, no doubt

the subjectg own referents, most likely affected by their

age and experience, determined their performance and not

the different test forms.

There is some evidence that more concrete, or realistic,

materials do facilitate learning for disadvantaged pupils
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in particular. (Securro & Walls, 1971;.Sem104.1

1963). Semler and 'scot, found no differences bi*Ween

black,and white children on m peired-Assetietes teak ashen

the pairs were 'represented by real objects rather than

With photographs. Younger black children had the greatest

difficulty when the pairs to be learned belonged to differ-

ent cc. 'eptual categories and were represented in pictures

rather than real objects. Securro and Walls found that

disadvantaged children outperformed their vivantaged eouateT-

parts when learning relational concepts with lifelike stimuli

(pictures) versus conjunctive concepts or abstract geometric

figures.

To summarize, the usif of more realistic and concrete

materials has enhanced children's performance on a number

of conceptual tasks. There is some concern expressed by

Piaget, however, that greater realism not be considered an

end in itself. To be effective, the concreteness of the

materials must increase the child's cognitive operations

with the materials. Otherwise, the increased number of

cues' may interfere with the child's ability to identify

the relevant information.

Summary

Three theoretical assumptions were made in the course

of the present review concerning the development of con-

ceptual behavior in children, differences between children

from culturally different backgrounds, and the use of
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AlpitgsAn*arning and teaching aids. The first of these

04100, that conceptual behavior develops gradually

egMtis-age -put of sure concrete modes of thiMight) has been

well documented (Flavelli 1963; Bruner, 1964; Goldman 4

-Levine, 1963; Sigel 4 [rash, 1971). Older children are

better able to make accurate judgments concerning rola-

4ionships between objects and events under transformation.

Miley have acquired concepts which enable them to separate

47,1evant from irrelevant information.

Research concerning the second ass4mption, that children

from lower-class homes or minority ethnic cultures haire-not

developed this conceptual ability as fast as theirmiddle-

class peers, has also ben. reported (Wei, Layatelli, 4 Jones,

-1971; Wallach, 1963; Stodoltky 4 Letter, 1967; Sigel 4

*Sane, 1967;. :Biller, 1957). To

'campmate for this "deficit," it has been proposed that

:learning and teaching aids for the "disadvantaged" should

`be made as concrete as possible (AusubeW, 1968) .

Research concerning the use of realism in learning

aids has, however, not been conclusive. Considerable

research indicates that more concrete or realistic repro-

stentationa-do enhance performance (Korvitz, 1971; Rohwer,

1970; Paivio, 1970; Stevenson 8 McBee, 1953; Halo, 1971)

and some evidence exists that children from culturally

different backgrounds perform better on tasks where

tAilalowoo
greater concreteness is used t;;410710,041emeer-
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2Siscurro 4 Walls, 1971). But, when the task to be performed

does not depend upon the additional details L-realism or

'concreteness, those details mar interfere witVpialormance

(Dwyer, 1970, t96,):

Olganisatiom of Final Chapters of Project Report

The prose= experiments were conducted by two different teams

of investigators working iu the areas of concept formation and

iliagoitism-solves. roalectivel. Theivfor, the Methods, Results and

lalacusaion of the Result, el:tiona will be reported separately,

first for concept formation, and, second, for problemsolving.
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Method°, Results and Diecassion

for Concept Formation

Method'

Subjects

The 360 subjects were chosen from two schools in a large eldweateta

city, one locatt in the tamarefiy end the other in a middle aim

neighborhood. The ethnicity copposition of each school was pridiedeataly

Caucasian. The innercity school was designated es a ES=A Title I

school on the basis of the value of hones, family mobility, sad parent

income. For this study, the pupils in the innercity school was called

disadvantaged while those in the middle class school mere labeled

't

advantaged. Classification by school rather than individual may bays

placed some subjects in the wrong SES some of the pupils

in the innercity school may have come frog lirf4A1taisit homes and

some of the children 'from the suburban school may have tome fr.crei lower

class homes although the neighborhoods appeared rather homogeneous.

This procedure could have resulted in failure to find SES differences

when they in fact existed. From each school, throe clime-es or:

approximetely 30 pupils each were chosen dt grade two and three

classes at grade four. The three classes er each grade laveleere

pooled and randomly assigned to three groups designated as Imecetes

film, and abstract.

Description of the Instruments

The two-part color motion picture test instrumert consisted of

conservation and discriminative response items. The 16 /teem eonneration
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subtsst consisted of three number, two, length, three quantity, two

mesa, three area, one weight and two volume items. The film wee

projected in a partially lighted room and the subjetts responded

to questions by setting answer sheets.

typical conservation item presented in the film asked the

children to compare liquid quantity in different containers. Initially,

they saw two identical glass tumblers of liquid filled to the same

level, and sat together to facilitate visual comparisons. The subjects

were told the; both tumblers ,contain equal amount& of juice.

-10 -
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Table 1

Federal Criteria Used to Judge Degree of

Disadvantage of the Schools in the

Concept Formatiuu ExperitkPut

Federal
Criteria

Mobility
(above .54)

Attendance
(balow 92.3%)

Percent families
with incomes leas
than $3000
(above 20%)

Percent approved
indigents

Owner unit value
real estate

. City
Average

School

Advantaged Disadvantaged

.33 .06 .43

94.6 95.2 91.9*

13 5.3 14.1

13 0 15

$11,900 $12,800 68,000*

1
Federal Standard in parentheses

Meets or exceeds criteria for disadvantaged classification.
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Table 2

Number of Students Tested and the Percentage

of Non-White Students at Each Grade Level

in the Concept Formation Experiment

Grade

Schools

Advantaged Disadvantaged

Second

Fourth

Number 66 128
% Non-White 1.5 0.8

Number 62 110
% Non-White 0.0 0.0
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Then, they saw the liquid poured from one tumbler into a taller but

smaller diameter container. The subjects were then ,isked which container

held more juice, or if they had equal amounts. They were to respond by

marking one of three pictures--a e.tar to indicste more liquid in the con

tainer on the left, a key to indicate more liquid in the container on the

right, or a flower (always in the middle) to indicate the amounts were

equal.

In addition to items where the two stimuli were equal in the initial

presentation, as above, there were items with initial inequality. For

example, two tumblers of beans were presented with one obviously having

more beans than the other. Then the contents of the one with leas was

poured into a tall, smaller diameter container with the height in this new

container being greater than in the tumbler available for comparison.

For the concrete mode of the conservation subtest, the actual objects

seen in the film were used and the transformation performed in clear view

of all class members. The items were presented using a display board, flannel

board and a table top.

The abstract mode of the conservation test was developed for this study.

The difficult aspect of designing the test was the problem of representing

a transformation on paper. A sequence of four drawings was used to

depict change (transformation). The first drawing showed, for

example, two glasses of liquid filled to the same height. The second

drawing showea the liquid in one container being poured into a tall, thin

cylinder. The third drawing showed the new container with liquid in it

and the empty glass held above. The fourth drawing showed the two containers

to be compared. In administering the test, subjects were given a piece of

colored paper and asked to cover their jage. Thin on instruction they would

slide it down to sequentially reveal the four drawings. Subjects were to
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.ark Lont;.iner in the fourth drawing which had more liquid or mark

both I they had tho same amount.

Thy. -1.2:teen items of the conservation test were taken from a 23-item

film :r:st --Ivelop,td previously (Asher, et. al. 1971).- The test-retest

renal. ity ':ta of the original film test was available with first and

third gi-le Tnpils. The relinbilities were 0.86 for the first grade and

0.72 for 7?e third grade. The K-R 20 reliabilities of the concrete, film,

pape cil toms used in this study were 0.87, 0.77, and 0.84,

rer.pe-ti% :ly

1.7 di. -riminative response task, the subject was shown a row of

au: dr-..Lings t told, "These are alike in some ..?ay. He was then shown

St!CcD,Id kW..? of 1-)ur drawings and told, "These are not like those in the

Li. t rod." Men he was instructed to "Hark the one in this row which is

ch.e first row." There were five choices in this final row.

it as th,mselves varied in the number of relevant attributes and the

of tLe attributes. A typical it is shown in Figure 2.

eJncroto ,node of the discriminative response subtest consisted

wo,..de-n models of shapes mounted on a large poster which could

seen by entire class. The film version of this subtest was prepared

4
y time ldels used in tie concrete modes. The abstract modewaa

:,repared ouLline sketches of the models on 8 1/2" x 11"

:-.L- ca..' 1 s i

7n aLtempLing ,to :1,:!Lermine the effects of age, concrete-abstractness

a..

level, r.n:! SE;) lcv421, n :lesign was chosen using grades two and four, the

three levels of concrete-abstractness*(concrete, film, abstract), two

levels of SE'S; and disadvantaged and advantaged. A 2x2x2 analysis of
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variance design was used to identify main effects as well as possible

interactions. Three separate analyses were performed, one using the

sixteen item conservation c.ne using the nine item conservation

subtest data and one using the discriminative response data.

Results - Concept Formation

The results of a 2x3x2 analysis of variance performed on the

sixteen item conservation subtest data is shown in Table 3. There

was a highly significant grade effect with fourth grade subjects

scoring approximately two and one-half points higher than second grade

subjects. there was no razde effect but a highly significant SEE

difference with the advantaged group scoring higher than the dis-

advantaged group. Nearly all of the SES difference resulted from

second grade scores. Figure 3 (a) shows a Grade X Mode interaction.

At grade two the mean score of the film group was higher than

either the mean score of the concrete or abstract group. At the

fourth grade the mean score of the film group was lower than either

the concrete or abstract groups. Figure 3 (b) shows a Grade X SES

interaction resulting from the disadvantaged fourth grade group

scoring the sane as the advantaged group, while at the second grade,

the advantaged group scored higher than the disadvantaged group.

Figure 3 (c) shows a Mode X SES interaction. This resulted from

the concrete advantage groups scoring lower than the advantaged film

or abstract groups while the concrete disadvantaged groups scored

higher than With the disadvantaged film or abstract groups. There

was no sex difference.

From the sixteen items of the conservation test, nine items

were selected for analysis in which the initial presentation featured equal,

rather than unequal quantities. This was done for two reasons. First,



Table 3

2x3x2 Grade x Mode x SES A10V for the sixteen item

conservation slibtest

M.S. D.P. F ratio

A Grade 558.09 1 56.60+

B Mode 9.77 2 .99

C SES 87.50 1 8.87

.AB 3.494 2 3.85.*

AC 53.19 1 5.39 *

BC 39.39 2 4.00 '

ABC 13.76 2 1.40

Within 9.86 347

ate

significant at the .05 level

significant at the .01 level

31
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using eq161 quantities is the more standard Method of assessing conserve-.

tion and thus has greater logical validity. Secondly, in a factor

. analysis of the sixteen items the inequality items separated out from

the equality items. Using the scores on the nine equality items,

the same type of analysis of variance was performed. As before, there

were highly significant grade and SES effects in the same direction

(shown in Table 4). But in contrast.to the previous analysis, there

was A significant mode effect with scores on the abstract mode

being lower than either the scores on the concrete orlilm tests.

Figure 4 shows the resulting interactions. There was a Grade X

Mode interaction with several grade subjects scoring higher on the

film test, and a Mode X SES interaction with the disadvantaged group

scoring as high on the concrete form as the advantaged group. There

was no sex difference.

A 2x3x2 Grade X Mode X SES analysis of variance VAS performed

on the discriminative response data. There WA a significant grade

effect with fourth graders scoring higher than second graders.

See Table 5. There was a significant mode effect resulting from

higher scores on the abstract mode. There was no SES effect. There was

a Grade X SES interaction, shown in Figure 5, resulting from a by

second grade advantage group mean on the concrete mode.

The means and standard deviations for the three analyses are shove

in Tables 6, 7, and 8.

The proportion correct for each of the sixteen items of the conserva-

tion test for the three modes is shown in Table 9. It can be seen that

there were not items of the concrete mode markedly different in proportion

correct from the other modes, but items 2, 12, and 15 of the film mode were

markedly lower than the corresponding items of the other modes. These are
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Table 4

2x3x2 Grade x Mode X SES A10V for the nine item conservation

(equality) subteet

...........
M.S. D.F. F ratio

A Grade 415.34 1 76.01 *

B Mode 30.13 2 5.51 0
C SES 61.28 1 11.22 4111

AB 29.96 2 4.93'"'

AC 14.31 1 2.62,

BC 19.46 2 3.56 *

ABC 8.71 2 1.59

Within 3.46 343

signiflOant at the .05 level

significant at the..01 level
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film
concrete
paper-pencil

(b)

A

Fig. 4 Nine item conservation (equality) test interactions



Table 5
e,

2x3x2 Grade x Mode x SES ANOV for the discriainative

response teat

A Grade

M.S.

273.68

D.F.

1

P ratio

53.55 "

B Mode 43.06 2 '8.43 U

C SES 7.75 1 1.52

AB 1 1.06 2 .23

AC 22.71 .1 4.44

BC 11.62 2' 2.27

ABC 30.82 2 '6.03 *0

Within 5.11 347
;

significant at the .05 level

* significant at the .01 lfvel

36
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Grade x $ES

fourth

115°c°1341

D A

Fig. 5 Discriminative response test interactions
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--Table Z.

Sixteen Item Conservation Test Means and Standard Deviations

Test Mode
Grade 2 Grade 4

Disadvantaged Advantaged Disadvantaged Advantaged

Concrete 8.94 9.84 13.01 11.73

s.d. 4.14 2.99 2.07 2.60

Tile a 9,29 10.90 10.48 12.11

s.d. 3.05 2.66 2.95 2.51

Attstract a 8.94 1.1.70 12.56 13.17

a.d. 3.62 3.62 2.97 4.01
41.11
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Tal;le 7

Nine Item Conservation (Equality) Subtext Means and Standard Deviations

Teat Mode

trade 2 Grade 4

A D A

Concrete cn 4.82 5.23 8.08 7.58

s.d. 3.24 3.13 1.57 1.66

Film m 5.90 6.81 6.81 8.03

s.d. 2.32 2.36 2.34 1.62

Abstract m 3.32 5.77 6.92 7.50

e.d. 1.81 3.60 2.33 2.40
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Table 8

Discriminative Response Teat Means and Standard Deviations

Test *ode
Grade 2 Grade 4

D A D A

Concrete a 5.26 3.68 5.65 6.64

s.d. 2.34 1.97 2.65 1.87

Film 4.58 4.67 5.67 7.50

s:d. 1.89 1.84 2.00 2.70

Abstract 5.28. 6.10 7.48 7.07

s.d. 2.23 2.06 2.52 2.80



Table 9

Proportion of Correct F.c..:Tonses for the Sixteen item Conservation
for Each of the Three Modes

Item Concrete

Test Mode

Film Abstx.-;ct

1* Number - .85 .8C' .3I

2 Number A .90 .31 .93

3* Number . .84 .73 .82

4 Length # .87 .86 .94

5* Length - .70 .86 .84

6 Quantity 0 .65 .74.
-41*

7* Quantity .64 .74 .56,

8* Mass - .78 .90 .51;

9 Mass 0 .86 .85 .70

10 Quantity 0 .70 .80 .71

11* Area .54 .59
'65

12 Area 0 .55 .39 .77

13* Area . :60 .68 .53

14* Weight .69 .75 .60

15 Volume # .80 .59 .6E.

16* Volume '.77 .80 ,: .48'.

-*Items of initial equality used in subsequent analysis.

.
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inequality items included primarily for variety and to lengthen the test.

Of a substantive nature is the lower scores on items 6, 7, 8, and 16 of

the abstract soda. These differences accounted fax the significantly

'lower scores on the abstract mode when the nine conservation (equality)

items were analyzed.

The proportion correct for each of the discriminative response items

for the three modes is shown in Table Ia.

Discussion - Concept Formation

The rather complex results of this study can be interpreted by con-

sidering a number of factors. The conservation test was first analyzed

using all sixteen items, and then by using just the nine equality items.

After careful examination of item proportions, factor analysis, and tlie

nature of items, it was condluded that the'resuiti of the nine item

analyses were more meaningful. In a pnevious study (Wheatley, 1972), the

equality items were shown to be highly discriminative and reliable. On

the equality conservation subtest, the scores were highest on the concrete

and file modes and lowest on the abstract modes. Fourth grade subjects

scored much higher than second grade subjects and advantaged subjects

scored higher than disadvantaged subjects. The one interaction of

particular interest was Instrument X SES. While there was no difference .

in perfr.rmance of the two SES groups on the concrete mode, there were

significant differences on the two more abstract modes of presentation in

favor of the advantaged group. The second grade disadvantaged group

scored much lower on the abstract mode. They had 36% correct responses

compared to 56% and 652 for the second grade disadvantaged concrete and

film groups respectively. The second grade advantaged group had 64% correct

responses on the abstract mode. Evidently the greater abstraction in mode

of presentation was less interpretable to the young disadvantaged children.
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Table ib

Proportion of Correct Responses for the
Discriminative Response Items

Item Concrete

Test Mode

Film Abstract

1 .50 .82 .57

2 .07 .16 .26

3 .49 .46 ..66

4 .54 .46 .69

5 .70 .78 .85

6 .51 .51 .51

7 .60 .60 .79

a .53 .44 .42

9 .47 .46 .47

10 .00 .05 .40

11 .28 .38 .28

12 .60 .55 .62

43
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There is support in the conservation data for the conclusion that an

intermediate level of abstractness in stimulus presentatior results in

higher performance. In three out of four comparisons available for the

three forma, the intermediate level of abstraction (film) resulted in

Maher scores.

The paper-and-pencil method of assessing conservation ability usecU

in this study is quite novel. All evidence to date indicates 4that thih

teat does in fact assess conservation with results comparable to individual

testing. The portrayal of a transformation via a sequence of-drawings

may be useful in other contexts.

Scores were significantly higher on the abstract mode of the dis-

criminative response test. One explanation of this can be found by

analyzing the number of irrelevant attributes in the modes of presentation.

boa the concrete and the film modes had irrelevant attributes of color,

texture, and depth as potential distractors not present in th:t abitract

mode. The abstract form consisted of black outline drawings on white

.paper, a more salient presentation of the concepts than the three-

dimensional models used in the other two forms. This finding is consonant

with Dryer's (1970) conclusion that actual pictures or verbal descriptions

do not yield scores as high as do schematic diagrams. There was one

notable exception to this trend--;the scores of the younger disadvantaged'

subjects were not higher on the abstract mode. This may indicate that in

general young disadvantaged children are less capable of coping with abstract

stimuli even when it is schematic.

In examining the socioeconomic factor in performance, an SES effect on

conservation scores was found but the picture for discriminative response

tahks was more complex. While there was no overall SES effect, there was

a Grade X SES interact{.: with fourth grade subjects showing the expected
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higher scores for advantaged subjects. The absence of a SES difference

at the second grade is difficult to explain. While the advantaged sub

jects scored higher on the film and abstract modes, this was not the

'case for the concrete mode. The advantaged group actually stored lower

than the disadvantaged group on the concrete mode. Not only was the

advantaged subjects' performance much lower on the concrete mode, the

disadvantaged subjects scored higher on the concrete mode than on either

the film or abstract mode. The existence of no overall SES difference

for the discriminative tasks is consistent with the finding of Securro

and Walls, 1971. They concluded that in the classroom, disadvantaged

children as a group may attain concept tasks as efficiently as advantaged

children ---" (Securro and Walls, 1972, p. 537). The existence Itif SES

differences for the conservation tasks would be expected on the basis of

the developmental nature of such concepts. There may be considerable

value in using an extremely concrete presentation with disadvantaged

children.

An interesting adjunct to the findinga.of this study lies in the

support givefi for film teiging of conservation. The fact that the con

crate and film forms of conservation had almost identical means is

encouraging to those wishing to use the more controlled film .testing of

conservation.
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CHAPTER IF

Methods, Results and Discussion

for Problem-Solving

MISTHOD

Although Experiment II was intended to be a replication of

Experiment I, the subjects, procedures, instruments, and equipment

used la both experiments will be discuseed separately. The

procedures of the reliability study will then be explained and,

finally, the design, statistics, and computer programs used in both

ezpariments will be reported.

The First Experiment - Subjects

In the first experiment 410 second and fourth grade

children from two schools in Indianapolis, Indiana, were

used as subject*. The schools were selected on the basis of Federal

criteria used toledge the degree of disadvantage of the children

attending. Tibia 1 presents the standing of the two schools with

respect to these criteria. As can be seen from the table, neither

of the schools meets or exceeds the Federal standards for the

"disadvantaged" classification. However, there are large differences

between the schools in terms of pupil mobility, family income, percent of

indigents, and real estate value. In addition, the percentage of white

and non-white students attending each school was obtained. Table 2 presents the
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Table 1

Federal Criteria Used to Judge Degree of Disadvantage

of the Schools in the First Experiment

Federal Criterit Cit AVert

School

Pupil nobility ,

index (above .S4)' .33 .21 .09

Percent attend-
an!:0
(below 92.3%) 94,6% 95.3% 9S.5t

Percent families
with income less
than $3,000.
(above 20%) 13 4.8 2.1

Percent approved
indigents
(rbovo 25%) 13 6 1

Owner unit value
real estate
(below $8,600) $11,900 $13,800 $17,200

1Federal-standard in parentheses.
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percentage of non-white students at each grade level. As

can be seen from the table, one school involved in the

first experiment enrolled almost all non-white students,

while the sqcond school enrolled approximately half white

and half non-white students.

The First Experiment - Procedures

Three classrooms were chosen within each grade level

in each school. The Ss in these classes were then randomly

assigned to one of the four testing forms. All Ss were

tested in groups in regular classrooms. Experienced B's

administered each of the test forms. The B's duties

included a brief introduction on the nature of the test,

answering questions from the children, operating the tape

recorder and/or the slide projector (for the slide form),

passing out and collecting the test booklets, and, in the

case of the model form, holding the model in front ofthe

class in a "stage-like" arrangement to be described later.

All of the test directions, item alternatives for the test,

regardless of form, were recorded on tape by ant experienced

announcer to minimize reading difficulty and increase B

consistency. A copy of each test form and script for each

form are included in the Appendix. Each testing session

lasted approximately twenty to thirty minutes.
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The First Experiment - Instruments

Performance on the Purdue Elementary Problem-Solving

Inventory (Feldhusen, Houtz, & Ringenbach, 1972) was the

dependent variable in the present experiment. The inventory

was developed to assess the general problem-solving abil-

ities of elementary school children from different ethnic

and socio-economic backgrounds. The inventory consists of

47 multiple choice items in which realistic situations are

presented to children by means of cartoon line drawings.

The drawingi are presented as black and white slides with

an accompanying audio tape of all directions, item descrip-

tions and item alternatives to minimize reading differences

between groups of children. Research with the inventory

(Asher, Feldhusen, Gruen, Kane, McDaniel, Towler, Stephens,

6 Wheatley, 1971) has demonstrated that the inventory

discriminates children from different grade levels, ethnic

identities, and socio-economic levels.

For the present experiment the Purdue Inventory was

shortened to twenty-five items, based on item analysis data

obtained from samples of children similar in characteristics

to the present target population (Asher, et al., 1971).

Three new methods of presenting these items were developed.

Verbal descriptions of the cartoon drawings for the twenty-

five items were written and substituted for the pictures

(Lewis, et al., 1973). Three-dimensional, full-color

models, measuring roughly 18 inches by 14 inches Gn the
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base and 14 inches high, were also constructed from the pic-

tures (Ringenbach, et al., 1973). Finally, the cartoon

drawings themselves, were reduced in size and placed in the
t

test booklets. Thus, four methods of presentation of the

items were used: I) a test in which verbal descriptions in

paragraph form were placed in the test booklets and no pic-

tures were shown; II) a form in which pictures were placed

in the booklets; III) a form in which the cartoons were

shown as slides, as in the original form of the inventory;

and IV) a form in which the models were used instead of

pictures or slides to present the problem situations.

.Trial runs were conducted with second-and third-graders

from the West Point School, West Point, Indiana, with the

totally new forms of the inventory: the models, the ab-
.

itract form, and the picture-book form. Item analysis data

revealed patterns of responses to each of the items'on the .

three new forms which were similar to the original slide

form.

The First Experiment - Equipment

No special equipment other than tape recorders and a

slide projector were used in the experiment with the excep-

tion of a specially-constructed "stage" for the model form.

This stage consisted of three fdir-foot by eight-foot

sheets of fiber-board fastened to a wood frame and hinged

together vertically in the shape of a bay. Out of the,

center piece an 18" by 24" rectangular opening was cut at



52

a height of 36". Each of the models was shown through this

opening on a small platform. The models can be easily

turned, and the height of the opening and angle of the

platform were determined through trial runs for easy

viewing by, all Ss in the class.

The Second Experiment - Subjects

The Ss for the second experiment were second- and

fourth - graders from five different schools in Indianapolis,

Indiana. The schools were chosen on the basis of the same

Federal criteria as in the first experiment for judging the

degree of disadvantage of pupils. Table 3 presents the

standings of the five schools with respect to each of the

Federal criteria. Also, the percentage of white and non-

white students attending each-school was obtained. Table

4 presents this data by grade level.

The Second Experiment - Procedures Instruments

and Equipment

The identical randomization and test administration

procedures were followed the second as in the first

experiment. The same test forms--booklets, scripts, slides,

and models--were used. The same E's were also employed.

One of the problems. encountered in the first experiment was

the failure of some of the tape recorders during test ad-

ministration. In the second experiment, with the same types

of equipment, all of the recorders operated properly.



Table 3

Federal Criteria Used to Judge, Degree of Disadvantage of the

Schools in the Second Experiment

Federal
Criteria

City
Average

School

C D E F G

Pupil mobility
---

index (above .54) 4 .33 .62* .53 .81* .29 .05

Percent attend-
ance
(below 92.3%)

iercent families
with income less
than $3000.
(above 20%)

94.6

13

89.3*

29.6*

98.1

24.7*

90.7*

23.7*

92.5

8.3

95.5

8.6

Percent approved
inxiigents

(above 25%) 13 35* 31* 44* 7 0

Owner unit value
real estate
(below $8600) $11,900 $6300* $7100* $9700* $12,200 $12,600

'Federal Standard in parentheses.

*1Meets Federal criteria for the disadvantaged classification.
tf
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Reliability stlat

The reliability of the Purdue Elementary Problem

Solving Inventory, .79, as reported earlier, is an inter-

nal consistency estimate (KR-20, Downie, 1967). As a

pert of tho present study an effort was also made to secure

a test-retest reliability estimate. Two weeks after the

Ss in the advantaged school in the first experiment were

tested, they were retested in the same manner on the slide

and the abstract test forms. Because of the inconvenience

of transporting the models and stage, coefficients of

equivalence and stability were computed between the slides

and models, and picture -book and models forms. An attempt

was also made to get test-retest reliability data for the

picture-book form but equipment failures and other test

administration difficulties made the data of the retest

unusable.

Experimental Design and Statistics Used

The design of the first experiment was a 2 x 2 x 4

factorial with two levels of grade (second and fourth),

two levels of degree of disadvantage (advantaged and dis-

advantaged), and'four test forms (I. Abstract Stories,

II. Picture-book, III. Slides, and IV. Concrete Models).

In the second experiment, the additional factor of ethnicity.

(white and non-white) was included.

To analyze the Aata, analyses of variance, the t-test,

and_ the w
2 statistic were computed (Winer, 1971; Hays,
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1963). Post hoc comparisons of means were made using the Newman-Keula

procedure (Winer, 1971). The level of significance was net at .025 for

the examination of the four experimental hypotheses and .05 for all

other comparisons.

The data analyses were computed separately for each experiment

because of the nature of the subject samples. In the first experiment

it should be recalled that neither of the two schools involved net

any of the Federal criteria for disadvantaged status and differed

considerably in terns of the percentage of non-white students attending,

while in the second experiment, three of the schools met several of

the criteria and all of the schools enrolled white or non -white

students at approximately the same percentage levels.

,11167 2S910.11rn 1/8.4(

Far the analyses of variance, two programs frog the EDSTAT

library were run on Purdue's CDC 6500 computer: AVM/23 for the

first exveriment and AOVB for-the second experiment. Both AFAR 23

and AOVB make use of an unequal cell-size, least squares analysis

of variance procedure (Winer, 1971). In addition, to compute the

test-retest reliabilities of the different test forms, the-TIECOR

program, written at Purdue, and making use, of the Pearson - Product

Moment correlation procedure (Downie, 1967), was -used.
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RESULTS

The results of the Experiments. I and II will be pre-

sented in the following order: the reliabilities of the

test forms used, the difference between the mean perform-

ances of Ss in the two experiments, the results of the

analyses of variance for both experiments, and the results

of the simple main effects of test form and ethnicity in

both experiments.

Reliakilities of the Te3r Forms

The test-retest reliabilities of the slides and ab-

stract test forms were computed to be .69(N 45), And

.70(N 56), respectively. The coefficient of cgUiValence

and stability between the slides and the models formS and

betlieen the picture-book and the models forms was .73

(N 25) and .83(N20), respectively. Table 5 presents

the Kuder-Richardson Formula 20 (Downie, 1967) estimates of

reliability which were computed for each test form. and at

each level of degree of disadvantage in both experiments.

As can be seen from the table, the.cOefficients of internal

consistency are moderately high for each test form in both

experiments regardlets of degree of disadvantage of Ss.



T
a
b
l
e

i
l
i
d
e
r
-
R
i
c
h
a
r
d
s
o
n
-
F
o
r
m
u
l
a
'
2
0
 
E
s
t
i
m
a
t
m
s
 
o
f
.
 
t
h
e
 
T
e
s
t
 
F
o
r
m
 
B
e
l
i
a
b
i
l
i
t
i
e
s
'
f
o
r
 
A
l
l
 
C
h
i
l
d
r
e
n
 
a
n
d

f
o
r
 
A
d
v
a
n
t
a
g
e
d
 
a
n
d
 
D
i
s
a
d
v
a
n
t
a
g
e
d
 
C
h
i
l
d
r
e
n
 
i
n
 
B
o
t
h
 
E
x
p
e
r
i
m
e
n
t
s

11
01

10
11

E
f
f
e
c
t

A
l
l
 
S
u
b
j
e
c
t
s

kl
.1

10
0(

}1
11

13
01

11
01

11
11

11
.1

.=
w

a

D
e
g
r
e
e
 
o
f

D
i
s
a
d
v
a
n
t
a
g
e

T
es

t S
am

E
x
e
g
i
m
e
n
t

C
c
n
c
t
e
t
e
)
t
o
d
e
l
s

S
l
i
d
e
s

I
.
6
4

.
6
4
.

I
I

.
7
2

.
6
7

P
i
c
t
u
r
e
-
B
o
o
k

.
S
S

.
7
9

A
b
s
t
r
a
c
t
 
S
t
o
r
i
e
s

.
7
2

.
6
3

A
d
v
a
n
t
a
g
e
d

I
I

D
i
s
a
d
v
a
n
t
a
g
e
d

I
I

.
7
2

.
6
7

.
4
9

.7
1

.7
5

.6
7

.4
9

.8
5

-.
41 .5
4

.6
6

.6
7

.7
8

.6
0

.5
5



Difference Between Experiments I and II

As discussed earliet, the schools involved in Experi-

ments I and II differed in terms of the Federal criteria

used to judge degree of disadvantage and in terms of the

ethnic make-up of their student populations. A t-test be-

tween the grand means of both experiments was significant

(t 8.45, df .., 1201, p < .01). Table 6 presents the grand

means and standard deviations of the performance of-all

subjects in both experiments.

An, lyses of Variance

Main Effects

Tables .1 and 8 present the results of the analyses

of variance for Experiments I and IIfispectively. In

both experiments, the main effects of grade, degree of

uAms4vantage and test form were significant. In the second

experiment, the -main_ effect of ethnicity was also signifi-

cant. In both studies, the fourth-graders outperforked the

second-graders end the advantaged children outperformed the

disadvantaged children. In the second experiment, the

white children outperformed the non-white children. Table

6 also presents the means and standard deviations of all

-main effects of both experiments.

In all subsequent reporting of comparisons, test forms

will be identified by name and by number-in parenthesis.

The story form is (I), picture-book is OIL-slide foils is
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Table 7

ANOVA "off Children's Performance

in the First Experiment

Source df MS F p

A Grade 1 747.44 76.09 <.01 .112

B Degree of 'Dis-
advantage 1 352.51 35.89 <.01 .062

_C Test Form 3 111,19; 11.32 <.C1 .054

AB 1 48.93-, 4.98 <.05 .007

AC . 3 41.Q8 4.18 <.01 .017

BC 3 16.56 1.69 n.s.

ABC 3 13.58 1.38 n.s.

Error 394 9.82

1
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Table 8

-ANOVA of Children's Performance

in the Second Experimentle
.i0U7C0

A Grade

B Degree of Dis-
advantage'

C Ethnicity

D Test Form

AB

AC

AD

BC

BD

CD,

ABC

ACD

BCD

ABCD

Error

w2df - MS F L
1 3191:67 318.73 <.01 .239

1 409.14 40.86 <.01

1 1258.31 124.66 <.01

3 38.44 3.84 .01

1 128.18 12.80 <.01

1 19.80 1.98- n.s.

3 36.21 3.62 <.05

1 1 5.10 14.49 <.01 .010

3 1.32 .13 n.s.

3 24.44 2.46 n.s.

.030

.093

.006

.009

.006.

3 39.01 , 3.90 <.01 .0045

3 17.62 1.76 n.s.
)

3 16.89 1.69 xv.s.

3 21.94. 2.19 n.s.

754 10.01
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(III), and models, (IV). This continuum from I to IV is

the abstract to concrete direction of the continuum.

The Newman-Keuls procedure was used to test the dif-

ferences between the mean performances of children on each

test form. In both experiments, the stories form (I) of

the test resulted in significantly lower performance than

any other test form (p c .01, except for the models form

(IV) where, in both experiments, p < .05j. In the first

experiment, the models (IV) form resulted in significantly

lower performance than the picture-book (II) form (p < .05).

Interaction Effects

A significant interaction was obtained between the

factors of degree of disadvantage and ethnicity in the

seccnd experiment. Table 9 presents the means and standard

deviations of children's performance by degree of disadvan

'tage and ethnicity. The Newman-Keuls procedure revealed

that_the performance of advantaged white children was signi-

ficantly higher than that.of all other children and that

the performance of disadvantaged white children was signi-

ficantly higher than that of the non-white children (p < .01).

The performance of advantaged and disadvantaged non-white

children did not differ significantly.

In addition, in both experiments, a significant inter-

action was obtained between the factors of degree of disad-

vantage and grade (p < .05, .01, respectively). Table 10

presents the means of subjects' performance in both
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Table 9

Means and Standard Deviations of Childrengi Perfoninace in

the Second Experimen Degrei of

Disadvantage and city

Degtee of Disadvantage

AdVentated Disadvantaged

Ethnici Mean S.D. N Mean S.D. N

%hits 16.73 3.64 233 14.44 3.47 152

12.97 4.48 216 12.63 .3.74 192
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experiments by grade and degree of disadvantage. The

Newman-Keuls procedures indicated that, in both experi-

ments, advantagid foUrth-graders outperformed all other

children (p < .01). Disadvantaged fourth-graders outper,

formed disadvantaged second-graders in both ;experiments

(p < .01). Finally, advantaged second-graOrs outperformed

1

disadvantaged second-graders in both experiments < .01,

.05, respectively).

In both experiments, a significant grade by test form

interaction was also obtained (p < .01, .05, respectively).

Table 11 presents the means and standard deviations of

children's performance by grade and test form. The Newman-

Keuls procedure revealed the following significant differences

between means: in the first experiment, the second-graders

on the models (IV) form outperformed the second-graders on

the stories (I) form (p .01); in both experiments, the

second-graders on the slide (III) form outperformed the

second-graders on the stories (I) form (p < .05, .01,

respectively); the second-graders on the slide (III) form

in the second experiment also outperformed the-second-

graders on the models (IV) form (p < .01); in the first

experiment, the fourth-graders on the slide (III) form out-

performed the fourth-graders on the stories (I) form (p <'

45); in the second experimerit, the fourth-graders on the

models (IV) form outperformed, the fourth-graders on the

stories (I) form (p < .01).
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Finally, a significant grade by degree of disadvantage

by test form interaction was obtained in the second experi-

ment. Table 12 presents the means and standard deviations

of children's performInce by grade, degree of ,disadvantage,

Anti'fAct form. Thp Ndwman-Keuls procedure re paled a num-
'

I

ber of significant differences between means ut only one

comparison was relevant to the present'experiments: advan-

taged fourth- .graders on the slide (III) form outperformed

the advantaged fourth-graders on the stories (I) form

AS).
,

,k1.

Additional computaiAW,-,as suggested by Marascuilo

and Levin (1970), were made to further identify the effects

which contributed to this significant interaction. The

Marascuilo and Levin procedures involve the calculation of

estimates of the effects of factors and confidence inter-

_vats for those parameters. Table 13ioresents the estimates

of the effects of each combination of grade, degree of

disadvantage, and test-form.

The confidence interval for the three-way effects

computed to be + .64 for the .05 level and + .77 for the

.01 level. As can be seen from the table, the effect of

models on disadvantaged children, of slides with fourth-

graders, of pictures with advantaged children, and of

stories with advantaged second-graders all contributed sig

nificant amounts of variation.
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,Table 13

Estimates of Parameters for Grade by Degree of Disadvantage by

Test Form Interaction in the Second Experiment

All

Gtade
Degree of

DisadvantaadeeMoll:jaiss

Test Form
PIEture-
book Stories

Second

Fourth

Advantaged .35 -.31

Disadvantaged -2.19* -.06

Advantaged -.48 .78*

Disadvantaged -1.37* -2.16*

1.11*

.16

1.57*

-.29

-.44

.10

.28
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Degree of Association

The degree of association (Hays, 1963) was also

computed for each of the significant main effects and

interactions. As can be seen from Tables 7 and g, the

'factors of grade, degree of disadvantage, and ethnicity

accounted for the largest amounts of variation. The

factor of test form accounted for approximately five

percent of the variation in the first experiment but less

than one percent in the second. All of the interactions

in both experiments each accounted for approximately one

percent of.the variation.

simple Main Effects of Test Form

To examine the effects of test form among advantaged

and disadvantaged children, simple main effects of test

form at each level of degree of disadvantage were computed

and are presented in Table 14. The mean performance of

children by test 'form and degree of disadvantage are pre-
\

sented in Tabl'e 15 and Figures 1 and 2: In both experi-

ments, the simple main effects of test form among the

'advantaged children were significant (p' < .01). In the

first. experiment, the simple main effect of test form among

the disadvantaged children was also significant (p < .01).

In-the first experiment, among the advantaged children, the

picture-book (II) resulted in significantly higher per-
,

formance=than the stories'(I) foTm (p < .01).. In the



_4

Table 14

Simple Main Effects of Test Form for Advantaged and

isadvantaged Children in Both Experiments

Experiment I

Source df MS F

Test Form atAdv.

Test Form at Disadv.

Error

3

3

394

44.82

65.98

9.82

4.56

6.72

< .01

<.01

"Source

2222iVent II

df MS F p

Test Form at Adv. 3 31.71 3.17 <.01

Test Form at Disadv. 3 12.74 1.27 71.S.

Error 754 10.01

72
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second experiment, among the advantaged children, the

picture -book (II) form, the.me4cls (IV) form, and the

slide (III) form all resulted in significantly higher

performance than the stories (I) form (p < .05). In the

first experiment, among the disadvantaged children, both

the slide (III) form and the picture-book (1U -form resulted

in significantly higher performance than the stories (I)

,form (p < .01). In addition, the slide (III) form resulted

,in significantli-higher performance than the models-(IV)

form (p < .0S). In the second experiment, the simple main

effect of test form among the disadvantaged children was

not significant.

Effects of Ethrliciminjamimalland II

In the first experiment, tie advantaged and disadvan7

taged schools differed in terms of the ethnic identity d

their students. While the disadvantaged school enrolled

almost all non-white students, the advantaged school en-

rolled approximately equal numbers of white andnonlithite

students (see Table 2) . Table 16 and nigure 3 present the

means and standard deviations for white and non-white stu-'

dents in both experiments on each test form. An additional

analysis of variance was computed for the affe-Cts of grsde,

ethnicity, and test form for children in the advantaged

school in'the first experiment. The results of this

analysis are presented in Table 17. The factors of grade,
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ethnicity, and test Eati were significant (p < ;01)-. Of

primary interest in this analysis was the interaction of

ethnicity-and test form. Although this interaction in both

experiments was not significant, the simple main effects

of test form for white and non-white students in each

experiment were computed and the results presented in.

Table 18. Each simple vain effect was significant and the

Newman-Keuls procedure revealed the following significwnt

differences between means: among the white students in

the first eiperiment, performaiCe-or. the picturdbook (II)

form was greater than that on the _stories (I) forie(p < .05);

among the white stu4ents in the second experiment, Perform-

ance on the models (IV), slides an picture_ -book

(II) forms was greater than that on the stories (I) fora

(p < .01); among the non- white, advantaged children in the

fitst exp^riment, performance on_tbe picture-book (II)

farm was greater than that-on the models (IV), anatories

,(I) test forms (p < .05,' .01, respectively) ; among the non-
,

white0disadvintaged'children in the first experiment, per-

formance on the pictute-book III) and the slides (III)

foims was greater than that on the stories (I)'form

(p < .01) and performance on the slides (III) form was

also greater thin-that on the models, (IV)-form (p, c .05);

and finally,Auaolig the-non.white childrmn;in-the second

'experiment, performance or slide* (III) form***

-skeeter-than that on the stOlei (I) form (p

ir



Table 18

SimpleMain Effects of Test Form for-White and Noe -White

Children in Both Experiments

Experiment I

Source df MS

Nan-white, 'adyantage4:1 3 27.37 3.21 <.05

White, advantaged 3 48.68 5.72 <.01-

Error 181 8.52

Non- white, disadvantaged 3 65.98 6,75 (.01

Error 394 9.82

Souxce.

ExperitentlI

df *MS F

Nan -white 38.04 3.80 <.05

'kite 4- 3 84:17 -8.41. <.01

-Error 754 10.01

81



Summary of the Results

The major findings of the present experiments may be

summarized as follows:

1. In both experiments; fourth-graders outperfdrmed.

second-graders and advantaged children outperformed

disadvantaged children.

2. In both experiments, white children outperformed

non-white children. In the first experiment,
-

however, this comparison was made only within the

advantaged school.

3. In the first experiment, the slides (III) and

picture-book (II) test 'forms resulted in highest'
c.

performance, while the abstract stories (I) form

resulted in lowest performance. In the second

experimenk, the models (IV), slides mos and
T.

picture-boOk (II) forms-resulted in equally higher

performance than the stories (I) form. These

patterns were the same among both advantaged and

disadvantaged children.

11



DISCUSSION

To review, the present experiments were designed to

test the following hypoth.lsgS:

1) that older children, fourth-graders,would outperform

younger children, second-graders, ea a problem-

solving test;

2) that children from an advantaged background (that is,

attending schools Which did not meet any of the Fed-

---erAl criteria for Title I funds) would outperform

children from .a disadvintagedAriCkgrotind (that is at-

tending schools which did meet or, exceed several of the

Federal criteria) on that same problem-solving test;

3) that white children would outperform non-white child-
.

ren on the same test; and

that disadvantaged- children would' score higlipst on

the most concrete form of the inventory while, ad --

vantaged children's scores on-the four tost,forms

would not differ'significanilyt

Grade and *De ree of Disadvantage Differences

With respect to hypotheses 1 and 24 the-results'

both experiments lend'addit na1 support to the importtnce:



S.

of age and envir nment to the development of cognitive
3

abilities. In both experiments, the fourth-graders out-

performed the second-graders and the advantaged childrerr

outperformed the disadvantaged children. In addition, in y:

both experiments, the interaction of grade by degree of

disadv,ntage was significant. Advantaged fourth - graders

Ialways outperformed all other children. Thus, the present

results-are consistent with the developmental research of_

Inhelder and Piaget, and the research of many investigators_

intotheaffects of social class upon cognitive development.

Together, these two factors appear to account for a-very

sizeable twenty-one to twenty-eight percent of the variance

of each experiment.

Differences Due to Test Form

Differences due to the various test forts will, be dis

cussed prior to a discussion. of-the differences due to

ethnicity. -With rp4pect to hypothesis the main effeet

test form in both. experiments was significant, but the

effects of ,the various 'test formS, themselves, was not con-

sistent. In both' experiments, the stories (I) form of the_

the a tract foim; resulted.ii:poorest per-

formance, but: in the first experiment'the 'models (IV) form

-Of the test; the most concrete .form, also resulted in .

significantly' poorer performance than the intermediate test

formsrifhife,in the secon4-exPerJAPII; t1 models. (.IV) ;:-
.

slides(p-Ot'aid picture-1)20k AI) fot
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equally higher performance than the stories (I) form.

Two significant interactions involving test-form help

to identify the inconsistency of the results: those of

grade by test forth and grade by degree of disadvantage

by test form. In both experiments, in the grade by test

form interaction, performance on the models (IV) form,

exceeded only that of the stories, (I) form with one, excep-

Lion: the fourth-graders in the second experiment? whose.

Okrmance on the models (IV) exceeded the performances

:',of the children on all other formi. In the grade by degree

of aisadvantage by test form interaction,in,the second ex-
,

periment, 7::ance on models (IV)' form ,excieded or

-ecr eiled that of any other, formxcept for 415a-di/ apt-aged
c,

second-graders. The Maracuilo-Levin procedures,revetled

that the effect of the models .(IV) with disadvantaged

children contributed a significant miount of variation to

the interaction f'ect. Thus, one may. concludethat,the

models (IV) have a sigeficant effect but that effect

Appears to be dctrimental_among the disadvantagedi.younger

It may be helpful at thi,poiAtTto recali:_thicOupein

_expressed by Piaget (1970) thatthe'concretenes91 of : visual

learning aids not become an end in..itself; that 1,16-it must 4

t_ be confuSed with the .process of thought",-the lIperitions

pertormed on }the content,of/thepictu7 relv or;thodeli*; ;

pictures.and mode4 were supposed t(YeniiindehiTilretTi.,



(especially disadvantaged children's) performance on an

abstract task, the problem-solving tqst, because the con-.

aS

tent--the concreteness-Of the materials would be closer

to the natural representations of thought of the children

at their particUlar stages of development. The underlying.._

assumition'was that the closeness,to the natural node" of

representatiOL of thought would make the-operations'of

thought easier.

_That the mOdeltdid.not_result in the-highest per7-

_4 formance levels- may-be an indidation that Piaget's concern

was.well.-founded. The-ConUnt of the models alone was ,hot'

sufficient. to increase the cognitive 4erations with the

maikiala on the part,of_Childreninel.ofthe_reasonsIbr

this inability may be thatsaS with the Millionaire geterialt,-

when children are not allowed to aanipUlate them awlmake--.:.

-their own.discoverieil the increased realiSm and,concrete,

'leas adds nothing4Aianipulations'in the Piagetian-sonio4

isLextremely important-(Sigel, 1969) and, since the Children-,

in the presentekperimenta-were not allowed to handle.the

models in 4ny'wari=the models may have been no more effective

than the slides, or Picture,book-form$. .The 'question of

manipblation is therefore one area of necessary future

On the other hand,' the extra details :of threes. ;:
. . .

dimensionality and color may have actually inteifered_

with the peiforiance of some children. Ty4avers (1967) and

Dwyer (1967i.4.970) demonstratedifia



learning_aids,/6 general, do not,inhance performance. Gib-

son (1954) pointed61-it that if the, task to be learned re--.

quires the diicrimination or identification ofsignificant--

details in the' then-too many cues may interfere

with the child's ability- to Identify the relevant ones. The

Purdue Inventory does require children to notice%details in

scenes ands sake generalizations about them.(Feldhusen, eit

al., 1972; Speedte, et al., An press), but ;the' color, and

throe-dimensionality are not cruCialor,neCessary.tOthe.

solution Of any of, the IhUi, they wereAriele-

Nant to-the final taskl.as.in (1954) research-, but
6'0
they may have made the job:of locating the relevant'datails

more diffieult.

Furthermore", the apparent:finding-that the models

hurt the-perforainCi-Of younger children-and- diiadvantaged

children most lends additional support to kOhitor's (1970)

contention that'the language accompanying an image iialso

Amportant. He pointai -out that the paired-associates teak

involves a ciinsiderabli-aiount of conceptalciivitii in

particular, "thetonitrUctiOn of images ctepiCtingepilioies. .

1nVellang.the t*o..meokbortO1 each, pair: and thejormation

of sentences destribing, poi s ihle-::eidSodea 1nioiving the
. ., , , .........,

'pair pembora (#ohwer, 1071 p.-203,1",-This kedel:May be.

applied to the tasks 'required of children in the._ .

in tiro oesekit eXperinents.. Children::aik:asked

t.ftiris a itiOlber of- aSsociations between theamage (the..
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picture, the slide, or the model) and the accompanying ver-

bal description and then evaluate (i.e. manipulate, or

transform in the case of redefinition items, for example;

Speedie, et al., in press) the alternatives provided accord-

ing to the associations previously flamed between the image

and the narrative. He suggests that children are able to

use images effectively only when they are accompanied by

some verbal representation, and that older children should

be more likely to use images spontaneously than younger

children. Thus, the older, advantaged children may have
I

been better "equipped" to handle the most "realistic" test

form.

Differences Due to Ethnicity

The question of verbal representation,.or language, is

also important because the language used on thli forms of
I

the Purdue Problem Solving Inventory cannot be considered

entirely "culture-free," even though a special effort was

made to reduce cultural bias in developing it. Specifically,

the language on the inventory is Standard English. Signi-

ficant research with language differences between white and

non-white cultures indicates that there are distinct dia-

lects and that children familiar with one are not able to

operate effectively with the other without special training

(Baratz, 1969; Rystrum, 1969). The Purdue Inventory, while

making use of pictures and models, does present a consider-

able amouir. of verbal material. Although all of the verbal
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df7;7-1 ,s, directions, and alternative's are presented

p e minimize reading difficul-ies, the use c Standard

Eingsl. may have mac more dillicult for non-white children

the interpretation cI that language with respect to the

conter. of the images pre ded zr, in the case of the all-

verbal form, with re pect to the creation and manipulation

of the children's c),7 images. In both experiments the

effect of ethnicity accounted for approximately ten percent

of the total variance. (It should be recalled that the

analysis of ethnicity in the first experiment involved

only advantaged children.) Whiter always outperformed non-

whites. In addition, in the second experiment, a signifi-

cant degree of disadvantage by ethnicity interaction was

obtained, in this interaction the means of advantaged and

disadvantaged white children differed significantly from

each other tzom those of non-white children, but the

means of the advantaged mnd disadvantaged non-white child-

ren did not differ .,ignificantly. Thus, the language used

on all forms of the problem-solving test may have biased

the test in favor of white children. This is a seconct:Nrea

of necessary future research.

Another interesting pattern of results was obtained,

however, concerning the effects of ethnicity. It should be

recalled that the disadvantaged children in the first

experiment were all non-white; thus, the models (IV) form,

in actuality, resulted in a decrement in the performance of



non-white second-graders in the first experiment. The

results of the simple main effects of test form for white

and non-white students in both experiments indicated tbnt

the performance of the white children on the models (IV)

fors was always greater than that on the slides (III) and

picture-bock (II) forms, but that of the non-white children

was lower in comparison. In other words, the models (IV)

resulted in a decrement in performance among the nonifhite

children, which was largest among the second-graders.

This result is indeed surprising, since an obvious

difference between the models (IV) form of the test and

the slides (III) or picture-book (II) forms is the exten-

sive fall- color, multi-ethnic illustrations. To be con-

sistent with a developmental theory, one' may propose that

the additional details of three-dimensionality and color in

the modals, irrelevant to the actual prcblem-solving task,

placed additional strain on the already "underdeveloped"

perceptual or cognitive skills of minority-group children.

However, in the second experiment, non-white children of

advantaged status were involved as subjects and these

differences were not so pronounced.

Another possible explanation is that the additional

details of color and three-dimensionality resulted not in

greater cognitive, but rather affective, involvement. In

other words, the sight of so many non-white children in

the models may have been such a novel and motivating
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stimulus to the non-white children that their performance

on the problem-solving task, itself, was affected negative.

ly.

Little research exists on the use of ethnic illustra-

tions in learning materials (Ultcher & Johnson, 1969;

Whipple, 1964; Niemeyer, 196S) but the work that has been

done has demonstrated both cognitive and affective effects

of such materials. The use of color, itself, as a variab1e

in learning materials has been shown to be ar. effective

tool for increasing both learning and interest or atten-

tion (Dooley & Harkins, 1970). Thus, a third area of

necessary future research is the effect of the multi-

ethnic illustrations in the problem-solving test.

Additional Considerations

It has been sugges.eed in previous sections that the

chi:dren may have to actively handle or manipulate the

model., before the additional concreteness can enhance

the cognitive operations involved in the problem-Lalving

task. The details of color and three-dimensionality,

irrelevant to the final task, may have made the job of

isolating the relevant details of the problem situations

more difficult. The language used on the four test forms

has also been identified as a possible source of bias

against disadvantaged and non-white children. However,

other factors may have also influenced the results of the

present experiments.
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One possible factor which may have contributed to the,

differences in results between Experiments I and II and

from the experimental hypotheses may be that the tests were

not sufficiently reliaole. The only data available en the

2S item test forms are for advantaged children. The test-

retest reliability of .70 for the abstract form, and .69

for the slide fo7-m are moderately good at best. Estimates

of reliabilities (KR-?O's) for all of the test forms from

Experiments I and II do demonstrate some consistency in

both experiments (see Table 5). However, no test-retest

data is available for disadvantaged students or for the

picture-book and the models forms of the test. This is

a fourth area of needed future research.

It should also be recalled that the samples used in

both experiments differed significantly from each other.

The grand mean of children in the second experiment was

significantly lower than that of the child-Tan in the first

experiment. Both schools used in the first experiment

failed to meet the criteria for the disadvantaged 'ittflory

wh114 three schools used in the second experiment did Meet_

several of. the criteria. The higher level of performance

by the childriii in tte first experiment 'say have, there-
,.

fore, masked some of the differences due to test fora,
1

Another explanation which rosy help explin the poor

performance of the children on the models (IV)' may be that

the four testi/forms did rot differ significantly enough

92
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on the continuum of abstractness tp concreteness. The

classification of visual experiences proposed by Edling

(1906) includes a number of audio-visual aids other t en

cartoons. His classification includes motion pictures,

still pictures, paintings, photographs, sketches, in that

order, in addition to cartoons, wh: are the least

"realistic" in that scheme. By the same token, models is

the least realistic class amoag authentic situations, socio-

drama, pageants, pantomime, _ableau, puppets, debate, demon-

stration, objects, and models. Thus, the models (IV),

slides (III), and picture-book (II) forms may have resulted

in similar performance because they were too close together

on the proposed continuum. The coefficient of equivalence

between -the models-slides and the models-picture-book forms

were .73 and .83, respectively. Thus, this possibility is

a real one and suggests that, in the future, the test forms

be constructed further apart along the continuum from each

other.

Summary

Four forms of the Purdue Problem Solving Inventory

were developed. They were designed to form a continuum

of realism in terms 1.4 the representation of the/items,

themselves. One form involved the use of three-dimensional,

full-color models of problem situations (IV), at second

form used black and white line drawings of the same scenes

presented as slides (III), a third form used the chewing::
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printed in e test booklet (II), and a fourth for presented

all-verbal descriptions of the scenes without any form of

picture at all (I).

The four forms were administer' i to two samples of

tecond- and fourth-graders from several schools in Indiana-

polis, Indiana. Schools were selected so that equal pro-

portions of advantaged and disadvantaged children were

involved.

The result's of the present experiments were discussed

in terms of four experimental hypotheses. First, as pre-

dicted, older children outperformed younger children.

Second, children from an advantaged backgrouna outperformed

children from a disadvantaged background. These two results

were consistent with extensive research in the area of the

development of cognitive abilities. The factors of grade

and socio-economic status have been shown to effect per-

formance significantly on a number of verbal and conceptual

skills.

With respect to the third hypothesis, white students

outperformed non-white students. In both experiments,'

almost ten percent of the variance was accounted for by the

factor of ethnicity. In this connection, a model proposed

by Rohwer was discussed. Task requirements on the Purdue

Inventory may be similar to these of the paired-associates

task. With this task, Rohwer has found that the nature

of the verbal representation accompanying the image is as



important as the "realism" or concreteness of the ispdp4

itself. In the case of the Purdue Inventory, the lanai*

used was that of Standard English, which may have

the ability of the non-white children to operate effecti,140
,

with the images provided or their ability to create their

own images.

It was also noted that the effect of ethnicity mani-

fested itself in terms of a different pattern of performance

on the four test forms. Specifically, the performance of

non-white children decreased on the models (IV) fors com-

pared to that of the slides (III) but that of the white

children in the same comparison increased. It was proposed

that the multi-ethnic illustrations in the models may have

negatively influenced the performance of non-white children

by increasing their affective involvement.

In terms of the fourth hypothesis, children given some

form of image to accompany the verbal description on the

problem-solving test outperformed children only given verbal

descriptions of the problem scenes. On the other hand, the

most realistic form of the

(

test4the models (IV), did not

consistently result in the hfitest performance. It may

have been that the additional ciet s of color and three-

dimensionality added nothing in 6i way of relevant inform-

ation and may have made the job of isolating the relevant

from the irrelevant information more difficult, or it may

have been that the effect of concreteness was lost becatme
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children were not allowed to actively manipulate the models.

Other factors which may have contributed to the differ-

ence in results between Experiments I and II were also dis-

cussed: the lack of sufficient information concerning the

reliability of the lowr test forms, the difference between

the subject samples in the two experiments, and the suffi-

ciency of distinctiveness of the four test forms from each

other on a continuum of concreteness or realise.

Several areas of needed future research were pointed

out: the effects of multi-ethnic illustrations upon the

affective and cognitive involvement of children, the use

of standard ve-aus non-standard dialects in the verbal

narrative on the problem-solving test, the reliability of

the instruaents, especially the models (fV) test form, and

the possible need for children to actually handle the

models.
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CHAPTER V

Conclusions of Both the Concept Flrmation and Problem Solving

Experiments

1. The factors of grade and SES in both experiments proved to be

significant in the present experimenta, thus demonstrating the

importance once again of maturational and environmental factors,

and their interaction, in the development of cognitive abilities.

2. The addition of a greater degree of concreteness or realism in

the mode of presentation of teat stimuli does affect the

performance of second and fourth grade children. The effect of

concreteness manifested itself indifferent ways for the concept

formation and problem solving tests, however. In the case of the

concept formation teat, significant interactions were obtained

between the factors of SES and Test Mode on conservation problems.

Disadvantaged children outperformed advantaged children on

only the most concrete test fora. On the problem-solving tests,

however, no SES by Mode inturactions were obtained but the main

effect of Mode ram significant. Both advantaged and disadvantaged

children performed beet, 'but differences between advantaged

and disadvantaged children persisted, an the more concrete forms

of the problem-solving inventory.

3. The results of the present studies have generated additional

questions. First, since children were never allowed to manipulate

any of the "manipulable" concrete test forms, the value of these .

new forms may not have been fully explored. The renults of Moth



experiments demonstrated vary sti lac psrformance levels on

the picture, slide and/or film, and model or actual - object

forma. Thus, the lack of manipulation on the part of Ss eiy

have reduced the real difference betweeo the forms. Second,

the difference in results between problem=solving end concept

formation tests points to the need for more examination of the

differences between these abilities or skills. While both

instruments have undergone considerable development, they must

still beconsidered experimental instruments. Only prelimdmary

work has been completed which attempts to analyse the specific

abilities required to perform satisfactorily on the tests. In

the case of the concept formation teat, differences in result3

were obtained on the two types of items. Obviously, the nature

of the different abilities involved on the tests and their

relation to the characteristics of advantaged and disadvantaged

pupils need to be researched before global statements about

problem- solving and concept formation can be aade.-
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SCRIPT - MODELS FORM

Hello, boys and girls. We are going to do something

today we think you will enjoy. We are going to show you

some models like this one (show model). When we show you

models like these, we want you-to look at them closely,

because w are going to ask you some questions about them.

Now we are going to pass out answer books. When you

get your book, put your name - your full name - and your

grade on the lines on the cover. If you have any questions,

raise your hand and we will help you. (Pause IS sec.) OK,.

turn to page 1 in your books. We are going to do the first

one together, as an example.

I am going to read the paragraph at the top of the pige.

You read silently as I go along.

Look at the model closely. We do not know what is going

on. What do you think would be the best question for us to
"N.

ask if we wanted to find out what is going on in the model?

Look at the three boxes below. Put an X in the box that has

the best question to ask.

A. Why is the door so big?

B. Why is it snowing?

C. Why is the small boy trying so hard to open th door?

I
ti
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Go, ahead and put an X in the box you think has the best

question.

(Pause 7 sec)

I a gcin; to tcll you the du3wer this time. "C" is

the answer. Why is the small boy trying so hard to open

the door?

Now, turn to page 2. Now you can do the rest on your

own. I will not tell you the correct answers each time.

Here is number 1. (show model)

What do you. think the problem is?

A. The boy's dog is lost.

B. The boy broke the dog's rope.

C. The boy thinks his dog has run away.

(Pause 7 sec)

Numberw.2. (show model) What is the problem here?

A. The boy sees something that frightens him.

B. The boy is afraid it 'will rain.

C. The boy is afraid his tent will fall down

(Pause 7 sec)

Number 3. (show model) Now I am going to ask you to do

something different. I want you to pick the beat question

to ask to help figure out what is going on in the model.

Put an "X" in the box you think has the best question

to ask.

A. Were the 3 boys mean to the small boy?

B. Are the books interesting?

C. Can they get a drink?
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(Pause S sec)

Number 4. (show model) Here is another model. What is the

best question to ask?

A. Why is the house so large?

B. Why is the girl running toward the boys?

C. Is the small boy her brother?

(Pause S sec)

Now turn to page 3. Look at this next model. Number 1

again. (show model) Now, I want you to figure out the

'causes of the problem. These 2 cars just had a smashup.

What do you think is the best guess of the cause of the

accident?

A. The black car slid on ice.

B. The white car was going too fast.

C. The sun was too bright.

(Pause 5 sec)

Number 2. Which one of these three is the best guess of

the cause of the accident?

A. The sun blinded the driver of the black car,

B. The stop sign was too small to see.

C. The black car was driving too fast to stop.

(Pause 5 sec)

Number 3. (show model) Here is a new model. These kids

are on a committee. The committee must give a report

about the Indian Geronimo. Which of these three questions

should they ask to be sure they know what to do?
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A. Will we still get recess after the report?

B. Did Goronimo kill General Custer?

C. How long should the report be?

(Pause 5 sec)

Now turn to page 4. (show model)

These kids have to plan a party for Halloween. Their

problem is that they 'wed quite a bit of money; they need

their teacher's permission; and the party must be held on a

day when there are no other big events. They find out that

they have the money and October 29 is a good day. Do they

have enougli information to go ahead planning the party? Mark

"Yes" if you think they do; "No' if you think they do not:

or you can mark "Don't know" if you don't knew if they have

enough information.

(Pause 7 sec)

Number 2. (show model) This boy wants to build a mode;

airplane. He knows that he needs a razor blade, glue, blue

and yellow paint, and a ruler. He gets a razor blade from

his father, a ruler from his desk, and glue from the basement.

Does he have everything he needs?

(Pause 7 sec)

Now turn to page 5. Here is the next model.. (show model)

A boy is going to put some books on the shelves. What should

he be sure to notice or think about?

A,' How many books are on the shelves?

B. Who put the bookcase where it is?
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C. Where will he set the books when he gets to the

shelves?

(Pause S sec)

Number 2. Here are three things the boy could do. Which

would be the best thing for him to do first?

A. Ask the boy who is sitting at the table to help.

B. Put the books in the box.

C. Place the books on top of the bookshelf.

(Pause S sec)

Number 3. Here are three more things the boy could do.

Which would be best for him to do first?

A. Set the books on the table.

B.' Push the table over by the shelf.

C. Kick the box out of the way.

(Pause 5 sec)

Now turn to page 6. (show model) Here is the next model.

This boy went down to the basement to plar.-111,- -decided

to make a playtown out of some things he found there. He

wanted to pretend that the town was real and that a flying

saucer had landed in it. He imagined that the police ran

out of the police station to see what had landed. What

thing could he use for a jail cell?

A. A room in the dollhJuse.

B; An old padlock

C. The bird cage.

(Pause S sec)
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Number 2. What thing could he use for the sun?

A. The window.

B. The lamp.

C. An old record.

(Pause 5 sec)

Now turn to page 7. (show model) Here is the next model.

This ball is caught on the roof. Now look at the three

choices in your answer book. What is the most unusual way

for these children to get the ball down? By unusual we mean

a way most people would not think of.

Is it picture A?

Picture B? or

Picture C?

(Pause S sec)

Number 2. (show model) This girl has hung some laundry out

to dry, but she has used up all the space. on the line and

still has some laundry left over. What is the most unusual

way she can dry the left-over laundry?

A?

B? or

C?

(Pause S sec)

Number 3.(show model) These children's swing has broken.

They now have no place to swing. What is the most unusual

way they can fix it so they can swing?

A. ?
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II' or

C?

(Pause S sec)

Now turn Lc) page G. (show modcl) Thi!. " ;Ciro: to

hang a picture in her room. But she has the the hook

very close to the edge of the frame. What will happen-

if the girl hangs the picture on the will?

A?

B? or

C?

(Pause S sec)

Number 2. (show model) This girl is going to mix some of

the red and white paint together. What will happen?

A. She will get a pink color.

B. She will spill all of it:

C. The paint will dry up.

(Pause 5 sec)

Number 3. (show model) What might happen if you piled

some more boxes on the second shelf?

A. The cabinet might fall over.

B. The shelf might break under the load.

C. The boxes might not fit.

(Pause S sec)

Now turn to page 9. (show model) Here is the next model.

This girl's room is very crowded. If you wanted more room

to store things, where would you put them?
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A. Out in the hallway.

B. In boxes under the bed.

C. In somebody else's room.

(Pause S sec)

Number 2. (show model) These boys have to move the dresser

upstairs. How would you do it?

A. Empty out the drawers.

B. Carry it up just like it is.

C. Carry the drawers up first.

(Pause S sec)

Now turn to page 10. (show model) This girl's school desk

is wobbling. (Wiggle string) What could she do to make it

steadier?

A. Get a higher chair.

B. Place a piece of folded paper under one leg.

C. Press down harder with her pencil.

(Pause S sec)

Number 2. (show model) In this picture a window pane is

broken. What could-the boy do to stop the cold air from

coming in the broken window?

A. Put a piece of cardboard over the window pane.

B. Put a chair in front of the window.

C. Build a fire in the fireplace.

(Pause S sec) 4
Number 3. (shoW model) This girl is finishing a test in

school. Before handing it to the teacher, what should

she do?



153

A. Check her work.

B. Write a letter to a friend.

C. Copy her answers on another piece of paper.

Now close your books and make sure your name is on the first

page. We will come to your desk and collect your books.
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SCRIPT SLIDES FORM

Hello boys and girls. We are going to do something

today we think you will enjoy. We are going to show you

some pictures like this one (show slide). When we show

you pictures like uhese, we want you to wafth them closely,

because we are going to ask you some questions about the

pictures.

Now we are going to pass out answer books. When you

,get your book, put your name - your full name - and your

grade on the lines on the cover. If you have any questions,

raise your hand and we will help you. (Pause 15 sec.; OK,

turn to page I in your books. We are going to do the first

one together, as an example.

I am going to read the paragraph at the top of the'page.

You read silently as I go along.

Look closely at the picture. Two girls are arguing over

who is going to play with the doll. What might happen if

th-ey keep pulling on the doll? Look at the three boxes

below. Put an "X" in the box that tells what might happen

if the girls keep pulling on the doll.

A. They will take turns playing with it.

B. Ohi of the girls will win.

C. The doll may rip.

Put an X in the box you think tells what will happen.

Pause 7 sec)



I'm going to tell you the answer this time.

answer. The doll may rip.
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Now, turn to page 2. Now youcan do the rest on your

-oin. I will not tell you the correct answers each time.

Here is number 1. (show slide)

What do you think the problem is.

A. The boy's dog is lost.
.

B. The boy broke the dog's rope.

C. The boy thinks his dog has run away.

(Pause 7 sec)

Number 2. (show slide) What is the problem here?

A. The boy sees something that frightens him.
v.

B. The boy is afraid it will rain.

C. The boy is afraid his tent will fall down.

(Pause 7 sec)

Number 3. (show slide) Now I am going to ask you to do

something different. I want you to pick the best question

to ask to help figure out what is going in the picture.

Put an X in the box you think has the best question

to ask.

A., Were the 3 boys mean to the small boy?

B. Are the books interesting?

C. Can they get a drink7

(Pause S sec)

Number 4. (show slide) Here is another picture. What is

the best question to ask?
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A. Why is the house so large?

B. Why is the girl running toward the boys?

C. Is the small boy her brother?

(re S sec)

Now turn to page 3. Lcok at this next picture. Number 1

again. (show slide) Now, I want you to figure out the

causes of the problem. These 2 cars just had a smashup.

What do you think the best guess of the cause of the

accident?

A. The black car slid Ot-ice.

B. The white car was going too fast.

C. The 'sun was too bright;

(Pause S sec)

Number 2. Which one of these three is the best guess of the

cause of the accident?

A. The sun blinded the driver of the black car,

B. The stop sign was too small to see.

C. The black car was driving too fast to stop.

(Pause S sec)

Number 3 (show slide) Here is a new picture. These kids

are on a committee. Tho committee must give a report about

the Indian Geronimo. Which of these three questions should

they ask to be sure they know what to do?

A. Will we:still get recess after the report?

B. Did Geronimo kill General Custer?

C. How long should the report be?

(Pause S sec)
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Now turn to page 4. (show slide)

These kids have to plan a party for Halloween. Their.

problem is that they need quite a bit of money; they need

their teacher's permission; and the party must be held on

a day when there are no other big events. They find out

that they have the money and October 29th is a good day..

Do they have enough information to go ahead planning the

party? Mark "Yes" if you think they do; "No" if you think

they do not; or You-can mark "Don't know" if you don't know

if they have $91augh information.

(Pause 7 sec)

Number 2. (show slide) This boy wants to build a model

airplane. He knows that he needs a .razor blade, glue, blue

and yellow paint, and a ruler. He gets a razor blade from

his father, a ruler from his desk, and glue from the basement.

Does he have everything he needs?

(Pause 7 sec) Now turn to page S.

Here is the next picture. (show slide)

A boy is going to put sort books on the shelves. What

should he be sure to notice or think about?

A. How many books are on the shelves?

B. Who put the bookcase where-it is?

C. Where will he set the books when he gets to the

shelves?

(Pause S sec)
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Number 2. Here ara three things the boy could do. Which

would be the best thing for him to do first?

A. Ask the boy who is sitting at the table to help.

B. Put the books in the box.

C. Place the books on top of the bookshelf.

(Pause S sec)

Number 3. Here are three more things the boy could do.

Which would be the best for him to do first?

A. Set the books on the table.

B. Push the table over by the shelf.

C. rick the lox out of the way.

(Pause 5 sec) Now turn to page 6. (show slide)

Here is the next picture. This boy went down to the

basement to play. He decided to make a playtown out of some

things he found there. He wanted to pretend that the town

was real and that a flying saucer had landed in it. He

imagined that the Police ran out of the police station to

see what had landed. What thing could he use for a jail call?

A. A room in the dollhouse.

B. An old padlock.

C. The bird cage.

(Pause S sec)

Number 2. What could he use for the sun?

A. The window.

B. The lamp.

C.'-An old record.

(Pause S sec) Now turn to page 7. (show slide)



Here is the next picture. This ball is caught on

the roof. Now look at the three choices in your answer

book. What is the unusual way for these children to get

the ball down? By unusual we mean a way most people would

not think of.

Is it picture A? (show slide)

Picture ST or (show slide)

Picture C?

(Pause 5 sec) _
Number 2. (show slide) This girl has hung some laundry

out to dry, but she has used up all the space on the line

and still has some laundry left.oirer. What is the most

unusual way she can dry the left-over laundry?

A?. (show slide)

B? or (show slide)

C? (show slide)

(Pause 5 sec)

Number 3 (show slide) These childrefi s swing has broken.

They now have no place to Swing. What.is the most unusual

way they can fix it so they can swing?

At' (show slide)

B? or (show slide)

C? -(show,slide)

(Pause S sec) Now turn to page 8. '(show slide)
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I

This girl is going.to hang a picture in her room. But

411, she has the hook very close to the edge of the frame. What

will happen if the girl hangs the picture of the wall?

A? (show ,slide)

B? or (show slide)
\\

C? (show slide)

Nuae S sec)

Num144. (show slide) This girl is going to mix some of

the 7(1 and white paint together. What will happen?

A. She will gets pink i!olor.,

B. will spill all of it.

C. The paint will dry up.

(Pause 5 sec)

Number S. (show slide) What night happen-if you piled

some more boxes on the second shelf?

A. The cabinet might fall over.

B. The shelf might break under the load.

C. The boxes might not .fit.

(Pause S sec) Now turn to page 9. (show slide)

Here is the next picture This girl's room is very

crowded. If you wanted more room to store things, where

would you put them?

A. Out in the, hallway.

B. In boxes under the bed.

C. In somebody else's TOM.

(Pause S sec)



Number 2. (show siide These, .boys have to move the dresser

upstairs. Now would you do it?

A. Empty out the drawers.

B. Carry it up just like it is.

C. Carry the drawers up first.

(Pause S sec) Now turn to page 10. (show slide)

This girl's school desk is wobbling. What could she

do to make it steadier?

A.. Get a higher chair:'

B. Place a piece of folded paper under one leg.

C. Press down harder with her pencil.

(Pause S sec)

Number 2. (show slide) In this picture a window pane is

broken. What could the bey do to stop thi cold air fidli

coming in the broken window?

A. Put a piece-of cardboaid over the window pane.

B. Put a chair in front of the window.

C. Build a fire in the fireplace.

(Pause S sec)

Number 3: (show slide) This girl is finishing a test in

school. Before handing it, to the teacher, Whst should she

do?
0

A. Check her worn.

Write a letter to a friend.

C. Copy her answers. on another piece of paper..

Now, close your books and make sure your dame js on the firsta

page. We will come to your desk and collect your books.
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SCRIPT PICTURE-BOOK FORM

Hello, boys and girls. We are going to do something

today we think you will enjoy. We are going to show you

some pictures we have drawn. When we show you the pictures

we want you to study them closely, because we are going to

ask you questions about the pictures.

We will now give everyone an answer booklet., When you

get your booklet, do not open it. Put your full name or

the first line and your grade on the second line. If you

have any trouble, raise your hand and we will help you.

(Pause 1S sec) We will do the first one together an an

example. Look at the picture on the page. What might

happen if the girls keep pulling on the doll

A. They will take turns playing with it.

B. One of the girls will win.

C. The doll may rip.

I want you to put an X in the box that tells what will happen

if the girls keep pulling on the doll. Go ahead and mark

your X.

(Pause 7 sec)

I an going to tell you the right answer this time. "C" is

correct. The doll may rip.
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Now, turn to page 2. You can do the rest on yc' r own. I

will not tell you the answers each time. What dc ,:ou think is

the problem is in this picture?

A. The boy's dog is lest.

.B. The boy broke the dog's rope.

C. The boy thinks his dog has run away.

Ark an X in the box that tells what the problem is (Pause

7 sec) Now turn to page 3.

What is the problem here?

A. The boy sees something that frightens him.

B. The boy is afraid it will rain.

C. The boy is afraid his tent will fall down.

(Pau; 7 sec)

Nor turnturn to page 4. Now I am going to ask you to do-something

different. I want you to pick the best question to ask to

help :Figure out what is going on in the picture.

Put an "X" in the box you think has the best question

to gist..

A. Were the 3 boys mean to the small boy?

B. Are the books interesting?

C. Can they get a drink?

(Pause 5 sec)

Now turn to page S. Here is another picture. What is the

best question to ask?

A. Why is the house so large?

B. Why is the girl running toward the boys?

C. Is the small boy her brother?
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(Pause 5 sec)

Now turn to page 6. Loot at this picture". Now, I want you

to figure out the causes of the problem. These 2 cars just

had a smashup. What do you think is the best gueds of

he cause of the accident? Look at the boxes next to number

1.

A. The black ca.: slid on ice.

B. The u it car was going too fast.

C. The yln was too bright.

Pause 5 sec)

Number 2. e:Which>one of these three is the best guess of the

cause of the accident?

A. The sun blinded the driver of the black car.

B. The stop sign was too small to see.

C. The black car was driving too fast to stop.

(Pause 5 sec)

Now turn to page 7. Here is a new picture. These kids are

on a committee. The committee must give a report about

the Indian Geronimo. Which of these three questions should

they as to be sure they know what to do?

A. Will we still get recess after the report?

B. Did Geyonomo kill General Custer,?

C. How long should the report be?

(Paula 3 sec)

'now turn to page 8, Look at the top picture. Listen cam-

141y.
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These kids have to plan a party for Halloween. Their

problem is that they need quite a bit of money; they need

their teacher's permission; and the party must be held on a

day when there are no other big events. They find out that

they have the money and October 29th is a good day. Do

they have enough information to go ahead planning the party?

Mark "Yes" if you think they do; "No" if you think they do

not; er you can mark "Don't know" if you don't know if they

have enough information.

(Pause 7 sec)

Humber 2. Look at the second picture. This boy wants to

build a model airplane. He knows that he needs a razor

blade, glue, blue and yellow paint, and a ruler. He gets

a razor blade from his father, a ruler from his desk, and

glue from, the basement. Does he have everything he needs?

(Pause 7 sec)

Now turn to page 9. Here is the next picture. A boy is

.10ing to put some books on the shelves. What should he be

sure to notice or think about? Look at the boxes next tc

number 1.

A. How many books are on the shelves?

B. Who put the bcokcase where it is?

C. Where will he set the books when he gets the shelves?

(Pause S sec)

Number 2. Here are three things the boy could do. Which

would be the best thing for him to do first?
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A. Ask the boy who is sitting at the table to help.

B. Put the books in the box.

C. Place the books on top of the bookshelf.

(Paut,t.! S sec)

Number 3. Here are three more things the boy could do.

Which would be best for him to do first?

A. Set the books on the table.

B. Push the table over by the shelf.

C. Kick the box out of the way.

(Pause S sec)

Now turn to page 10. Here is the next picture. This boy

vent dawn to the basement to play. He decided to make a

playtown out of some things he found there. He wanted to

pretend that the town was real and that a flying saucer had

landed in it. Fe imagined that the police ran out of the

police station to see what had landed. What thing could he

use for a jail cell? Look at the boxes next to number 1.

A. A room in the dollhouse.

B. An old padlock.

C. The bird cage

(Pause S sec)

Number 2. What thing could he use for the sun?

A: The window.

B. The lamp.

C. An old record.

(Pause 5 sec)



Now turn to page 11. Here is the next picture. This ball

is caught on the roof. Now look at the three choices in your

answer boot. What is the most unusual way for these children

to get the ball down? By unusual we mean a way most people

would not think, of.

Is it picture A?

Picture B? or

Picture C?

(Pause S sec)

Now turn to page 12. This girl has hung some laundry out to

dry, but she has used up all the space on the line and still

has some laundry left over. What is the most unusual way

she can dry the left-over laundry?

A?

$? OT

Cl

(Pause S sic)

Now turn to p4ge 13. These children's swing has broken. They

how have no place to swing. What is the most unusual way

Oly can fix it so they can swing?

A?

R? or

Cr

(Pause 3 sec)

Now turn te. page 14. This girl is going to hang . picture

in her room. But she has the hook very close to the edge
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of the frame. What will happen if the girl hangs the picture

on the wall?

A?

B? or

C?

(Pause 5 sec)

Now turn to page IS. This girl is going to mix some of the

red and white paint together. What will happen?

A. She will get a pink color.

B. She will spill all of it.

C. The paint will dry up.

(Pause S sec)

Now turn to page 16. What might happen if you piled some

more boxes on the second shelf?

A. The cabinet might fall over.

B. The shelf might break under the load.

C. The boxes eight not fit.

(Pause 5 sec)

Now turn to page 17. Here is the next picture. This girl's,

room is very crowded. If you wanted more room to store

things, where would you put them?

A. Out in the hallway.

B. Iii be:4es under the bed.

C. In somebody else's room.

(Tause 5 sec)



Now turn to page le. These boys have to move the dresser

upstairs. How would you do it?

A. Empty out the drawers.

B. Carry it up just like it is.

C. Carry the drawers up first.

(Pause 5 sec)

Now turn to page 19. This girl's school des!: is wobbling.

What could she do to make it steadier?

A. Get a higher chair.

B. Place a piece of folded paper under cne leg.

C. Press down harder with her pencil.

(Pause 5 sec)

Now turn to page 20. In this picture a window pane is

broken. What could the boy do to stop the cold air from

coming in the broken window?

A. Put a piece of cardboard over the window pane.

B. Put a chair in front of the window.

C. Build a fire in the fireplace.

(Pause 5 sec)

Now turn to page 21. This girl is fintshing a test in school.

Before handing it in to the teacher, what should she do?

A. Check her work.

B. Write a letter to a friend.

C.' Copy her answers on another piece of paper.

Now, close your books and make sure your name is on the first

page. We will come to your desk and collect your books.
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SCRIPT - ABSTRACI FORM

Hello, boys and girls. We are going to do something

today we think you will enjoy. We have written some stories

that we will read to you. When we read the stories, we want

you to listen carefully, because we will ask you some ques-

tions about the stories.

We will now give everyone an answer booklet, When you

get your book, do not open it. Print your full name on the

first line and your grade on the second line. If you have

any trouble, raise ycur hand and we will help you. (Pause

15 sec.) OK, open your books to page erne. Wt will do the

first one together as an example.

Read the story on this page to yourself. After you

have read the story, look for the row of boxes under the

story. There are three boxes under the story. Read the

story and the three choices. Then put a big X in the box

that tells the correct ar.wer to the question.

Two girls both want to play with the same doll. One

girl is pulling the doll's legs and the other girl is pulling

the doll 6ythe arms. What might happen if the two girls

keep pulling the dell?

A. They will take turns play-illswith it.

B. One of the girls will win.

C. The doll may rip.
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Mark the right answer to the question with an X. Make

your X fill the whole box. Make sure the lines are dark

enough to see. (Pause 7 sec). This time I'm going to tell

you the right answer. C is the right answer. If the girls

keep pulling on the doll, the doll may rip.

Now I want you to try some on your own. I will not

tell you the answers each time. Read each story, read the

answers in the boxes below each story, and mark the right

answer in your booklet by putting a big X ih the right box.

Now turn to Page 2.

A young boy is standing near an empty doghouse. He

looks worried. He is looking at his dog's broken rope that

is attached to a stake close by. The dog is hiding behind

a garbage can. The boy does not see the dog. What is the

problem here?

A. The boy's dog is lost.

B. The boy broke the dog's rope.

C. The boy thir.ks his dog has run away.

(Pause 7 sec.)

A young boy is standing in front of a tent. He looks

scared. A large bear is coming toward the tent through

the bushes. The boy has been fishing and his fishing pole

is leaning against the side of the tent. A coffee pot is on

a grill and two fish are lying beside it, A cloud hides the

sun. What is the main problem here?
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A. The boy sees something that frightens him.

B. The boy is afraid it will rain.

C. The boy is afraid his tent will fall down.

(Pause 7 sec) Now turn to page 3.

Two boys are sitting on a bench in a corner of their

classroom. A third boy is standing near the bench. All

three boys are laughing. A fourth boy is leaving the room.

He is crying. The teacher looks angry. Four books are in

a pile on the floor near the laughing boys. Which question

would be the best one for you to ask if you wanted to find

out what the problem is?

A. Were the 3 boys mean to the small boy?

B. Are the books interesting?

C. Can they get a drink?

(PauSe 7 sec)

A small boy and a barking dog are watching two big boys.

The two big boys are pulling a tiny tree. A girl is running

towards the boys from a house close by. Which question would

be the best one for you to ask if you wanted to find out what

was happening?

A. Why Is the...house so large?

B. Why is the girl running towards the boys?

C. Is the small boy her brother?

(Pause S sec) Now turn to page 4.

Read the story at the top of this pa7e and answer the two

questions about it.
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The sun is shining, but the roads are icy. A boy sees

a black car go through a stop sign and hit the side of a

white car. Why did the accident happen?

A. The black car slid on ice.

B. The white car was going too fast.

C. The sun was too bright.

(Pause 5 sec)

Here is another question about the car crash.

Why didn't the black car stop at the stop sign?

A. The sun blinded the driver of the black car.

B. The stop sign was too small to see.

C. The black car was driving too fast to stop.

(Pause S sec) Go on to page S.

Five children are sitting around a table. The teacher

is standing in front of them. She has asked them to prepare

a report about an Indian named Geronomo. Now she will

answer any questions the children have. What should you ask

if you had to do this report ?,

A. Will we still get recess after the report?

E. Did Geronimo kill General Custer?

C. How long should the report be?

(Pause 5 sec) Now turn to page 6.

A party is being planned by four children. They are

seated around a table in front of a blackboard. There are

three words written on the blackboard: 1. money, 2. per-

mission, and 3. date. The children mast have this informa-

tion before the party plans are complete. They talk about it
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for awhile. Then they decide that they have $17.50 to spend

and are considering October 29 as the date for the party.

Do the children have information to complete their plans?

A. Yes

B. No

C. Don't know

(Pause 5 sec)

A boy wished to build a model airplane. In order to do

this, he needs a razor blade, a ruler, blue and yellow paint

and some glue. He has a razor blade, a ruler, and some

glue. Does the boy have everything he needs?

A. Yes

B. No

C. Don't know

(Pause S sec) Turn to page 7.

Read the story at the top of the page and answer the

three questions about the story.

Two boys and a barking dog are in a room. One boy is

carrying a stack of books from one side of the room to put

into a bookcase on the other side of the room. There are

three Shelves in the bookcase, but no one shelf is high

enough for all the books. The bookcase is almost as high

as the ceiling. There is a box on the floor in the middle

of the room. The second boy is reading at a table in a

corner close by. What should the boy think about before he

gets to the bookcase? Pick the most important from these

three.

tk
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A. How many books are on the shelves?

B. Who put the bookcase where it is?

C. Where will he set the books when he gets to the

shelf?

(Pause 5 sec) Here is another question about the boy and

the books.

Which of the following should the boy carrying the

books do while he is making room for the books in the

bookcase?

A. Ask the boy who is sitting in the corner to help.

B. Put the books in the box.

C. Place the books on top of the bookshelf.

(Pause 5 sec) Go on to page 8.

Here is question number three about the boy and the books.

What should the boy carrying the books do first if he

had a choice of these three?

A. Set the books on the table.

B. Push the table over by the shelf.

C. Kick the box out of the way,

(Pause 5 sec) Now turn to page 9.

The stories on this page are about a boy who wants to build

e play town in his .basement. Read each story and mark an

X on the right answer to the question.

A young boy is sitting in his basement alone. He wants

to build a play town which has a jail. A padlock with a

key is on the floor near the boy. Behind him is an empty
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wire bird cage. Near the stairs is g doll house with one

side missing. Which of these three objects could the boy

use for his jail?

A. Doll house.

B. Padlock with key.

C. Bird Cage.

(Pause 5 sec)

Here is another story about the boy and his play town.

The small boy is playing in hi: basement becauie it is

raining.. Raindrops can be seen through a window near the

basement ceiling. The boy wants to have the sun in his play

town. There is a lamp behind the boy and there is an old

record p4yer with several records near one corner of the

room. What could the boy use for the sun?

A. Window

B. Lamp

C. Old record

-(Pause 5 sec) Turn to page 10

Two boys and a girl are looking at a ball which had

landed on a roof. They want to play with the ball. What

is the most unusuril or different way for them to get it?

By unusual we mean a way that most people will not think of

to solve the problem.

A. They can ask an older person to help them.

B. They can use a ladder to get the ball.

C. Each child can stand on the shoulders of another

child until thc-y are tall enough to reach the ball.
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(Pause S sec)

Clothes are drying on a line. There are more wet

clothes in the wash basket, but there is no more line

space. A girl is standing by the basket wondering what

to do. What is the most unusual or different way for the

girl to dry the clothes from the basket?

A. She can tie the clothes on a pole like a sail on

her wagon and go for a ride while they dry.

B. She can place the clothes over a nearby fence to

dry.

C. She can have someone help her put up another

clothes line.

(Pause 5 sec) Go on to page 11.

The chain on one side of a swing is broken into two

pieces. Four children are looking at the damage. They

wish to swing. What is the most unusual or different way for

them to do this?

A. They can fix the old swing by tying the two pieces

of the chain together with a string.

B. They can fix the old swing by replacing the broken

chain with a new one.

C. They can Make a new swing by tying one chain to a

tire.

(Pause 5 sec) Now turn to page 12.

A girl wants to hang a picture in her room. She has a

hook close to one corner of the picture. What will happen
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when the girl tries to hang her picture on a nail in the wall.?

A, The picture will hang crooked.

B. The picture will hang straight.

C. The picture will crack and'fall.

(Pause 5 sec) Turn to page 13.

A large jar of white paint and two paint brushes are on

a table. A girl is holdinva small jar of red paint. What

will, happen when the girl mixes the paints?

A. She will get a pink color.

B. 'She will spill all of it

C. The paint will, dry up.

(Pause 5 sec)

There is a cabinet with three shelves. There are boxes

and other things on the Shelves. More boxes are-to be put

in the cabinet. There Is very little space on either the

top or bottom shelf. Sevetal heavy paint-cans are on the

middle .shelf This shelf is sagging. Wha! might happen

when more boxes are put into the middle shelf of the cabi-------

net?*. Or

A. -The cabinet might fall over,

B. '-The shelf-might break under the load.

C. The boxes might net fit.

(Pause 5 sec) ,Go on to page

A girl is looking around in her bedroom. The room is

neat, but toys, books, clothes, and records, the

shelVes. She does not.4ant,to have a messy room. that is

the bev.: place for her to-put her new things?
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A. Out in the hollway.

B. In boxes underethe bed.

C. In somebody else's room.

(Pause 5 se).

A full chest of drawers has to b )16ved upstairs. Tit°

boys stand looking at this. What is ihe easiest way for

them to move it?

A. Empty out the drawers.

B. Carry it up just like it is.

C. Carry the drawers up first.

(Pause S sec) Now turn to page 15.

A student is sitting at a low desk. She is having

difficulty writing because the desk is wobbling. What

should she do?

A. Get a higher chair.

B. Place a piece of folded paper under one leg.

C. Press down harder with her pencil.

(Pause 5 sec)

A sofa, an armchair,a rug, and a fireplace are in a

living room. There is no fire in the fireplace. One of

the windows is broken. A boyFin the room is very told.

What should he do?

A. Put a piece of cardbord over the window pane.

B. Put,the chair in front of the window.

C. Build a fire in the fireplace.

(Pause 5 sec) Turn to page 16.
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A girl is sitting in a chair at a desk. She has just

finished writing he answers for a test. What should the

girl do now?

A. Check her work.

B. Write a letter to a friend.

C. Copy her answers on another piece of paper.

(Pause 5 sec);
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READ TH3 STORY 311 THIS FiGg TO YOURSELF. AFTER ICU HAVE RIAD Tat sTous 226

LOOK FOR TH:74OW OF BOXES UNDER THE STORY. THERE ARE TOM BOXES UNDER

THE STORY. 'IUD TWA STORY AND THE THREE CHOICES. THSN PVT A BIG X IN

THE BOX TWIT TELLS THE OORRECT AMER TO THE =TICE.

Two exls both want to play with the acme doll. One girl is pulling

the do11,1 legs.and the ether girl is palling the doll by the arms; What

a:cht happen if the two girls keep palling the doll?

130

ORE GP THE GI=

nu, mt.

411111111.11,

TES DOLL NW RIP.

LOSIIIINNSIMMEN1111101101111110M11

MARX n4; 7174114 MOM TO THE QUESTION WITH AN I. HAKE YOUR X nu, arts WHOLE

BOX. MARS SURE THE LINES ARS DARK ENOUGH TO SEE. THIS TIES I:MOOING TO

Tom. YOU THE RIGHT ANSWER. C IS THE RIGHT ANSWER. IF THE GIRLS IMF PULLING

ON THE DOLL, THE DOLL AAT RIP.

NOW I VA NT YOU TO TRY SOWS ON YOUR OWN. I WILL NOT TELL YOU THE ANSWERS

EAC. TIRE. READ EACH STOAT, RIAD THE ANSWERS IR THE BOXES BELOW EACH STORY,

AND MARX THE RIGHT ANSWER IN TOUR BOOKLET BY punt* A BIG X IN THE RIGHT

BOX.

VOW TURN TO PROS 2

Peas



A young boy is standing near an empty doghouse. He looks worried!"

He is looking at his dog's broken rope that is attached to a stake close

by. Tbe dog is hiding behind a garbage can. The boys does not see the

dog. What is the problem here?

T) BOY'S DOG IS

LOST.

THE BOY BROR1 THR

DOG'S ROPE.

A young bay is standing in front .of a tent. He looks soared. A

large bear is coming toward the tent through the bushes. The boy has

been fishing and his fishing pole is leaning against the aide of the tent.

A coffee pot is on a grill and two fish are lying beside it.' A aloud hides

the sun. What' is the mein problem here?

TI BOY IS AFRAID IT

WILL RAIN.

Page 2

C

THZ BOY IS AFRAID HIS

maT WILL PALL DOini.

NOW TURN TO PAGE 3



Two boys are sitting on a bench in a oorner of their classroom. 228

A third boy is standing near the bench. All three boys are laughLeg.

A fourth bay is leaving the room. Re Is crying. The teacher loo angry.

Pour books are in a pile on the floor near the laughing boys. Which question

would be the best one for you to ask it you wanted to find out what the

site?

C

CAX ter (81I A ACT

A small bay and a barking dog are watching two big boys. The two

big boys are pulling a tiny tree. A girl is running toward the boys trot

a house ;lose by. Which question would be the best one for you to ask

if you wanted to find out what was happening,

B

WIff IS THY GIRL

RUKKIZO TJEARD THZ

PM. 3

TM TO Pin 4
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READ THE STORY Al fa 7170P 07 THIS PAGE AND ANSWER THE TWO QUESTIONS ABOUT IT.

The sun is shining, but the roads are icy. A boy gees & bleak oar

go through s stop sign and hit the aide of a whits oar. Why did the

accident happen?

Fuwommom1211,

-THE WETS CAR WAS

GOING MO ?MIT.

Ateamonameammul

HERE IS MOTHER QUESTION ABOUT THE CAR CRASH.

Why didn:t the black oar stop at the atop sign?

B

THE ITC& SWF WAS TOO

SMALL TO SIB.

hot 4

THE MACK OAR WAS

DRIVING TOO ?AST 10

STOP.

GO ON TO PAGE 5



rive children are sitting around a table. ?he teacher is standing in

front of them. She has asked them to prepare a report about an Indian

named Geronimo. Now she will answer any question* the children have.

Wbat should you ask if you had to do this report?

Irmulimummgarrmal

WELL Vi STILL

OF 111:388 Aram

TM weer
411111113V erawassemb

,71

B

DID MONDE) ALL

MIMI WIZ=

Pao 5

230

C

HOW UM EIBAXILD

THZ MORT

NOW TURN TO PALS 6.



A party is toeing planned br four Children. They are seated around 231

a table in front of a blackboard. There are three words written on the black-

boards 1. money, 2. permission, and 3. date. The children must

Mans this information before the party plans are complete. They talk

about it for awhile. Then they decide that they have $17.50 to spend,

and are ooneidering October 29 as the date for the party. Do the ehildren

have enough information to complete their plans?

YES WO DON ' POICW

A boy wishes to build a model airplane. In order to do this, he needs

a reser blade, a ruler, blue and yellow paint, and some glue. He has a razor

blade, a ruler, and some slue. D064 the boy have everything he needs?

Page 6

nu TO PAGE 7



READ THE STORY AT THE TOP OF THE mu AND ANSWER THE THREE QUESTIONS ABOUT 232'

THE BTORT.

Two boys and a barking dog are in a room. One bop le oarrying a

stack of books from side of the roam to put into a bookcase on the

other aids of tho room. There are three shelve, in the bookoase, but no

one shall is high enough for all the books. The bookcase is almost as

high as the *foiling. There is a box on the floor in the middle of the room.

The second boy is reading at a bible in a corner close by Uhat should the

bay think about before he gets to the bookcase? Pick the most important

tram these three.

V PUT WA WOOKOLOB

WEBBB IT LS?

411121111100111.1111001011115111Yeaar

HERB IS AH41 HZR wanicei Awn THE BOY AND THE BOOKS.

'Which at the !aiming should the boy aarryiag the books do while

he is making room'far the books in the bookcase?

A

ASK TFig 1i0T WHO LB

BITTIIE U TO

COMOISI TO 122.

B

2513 BOOBS II TIM

P 7

C

PLWE THB BOOKS OK

TOP OF THE BOOKSHELF.

AM=

00 ON 70 PAGE
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HSU IS (r00110, BUMS THUS ABOUT THE BOY AID THE BOOKS.

What should the boy oarrying the books do tirst it he had a *Wise .

of these three?

NOV TURN TO PAGE 9

Peso 8



T1 STORIES 01 TKUS PAGE AEI; non A bOY HHO mkUll To pita A PLAY TOWN 234

IN HIS BASE T. READ EACH STOAT AND MARX AM X OH THE RIO? AM3km2 TO THE

QUESTION.

A young boy is litting in his btsement alone. He wants to build

a play town which hoe a jail. A padlook with a key is on the floor weir

the boy. Behind him is an empty wire bird oage. Near the stair' is a

doll house with 0114 side missing. Which of Vase three objects *mid the

boy use for his jail?

DOLL HOUSE

HERE IS ANOTNIER STOIC' ABOUT THE BOY AND HIS PLAT TOW.

The small boy is paying in his batement because it is raining.

Raindrope can be seen through a window near the basement ocaing. The

boy wants to have the sun in his play town. There is a lamp behind the

boy and there is an old rsoord player with severn1 records near one corner

of the room. What could the boy use for the sun?

OW 9



Two boys and a girl are looking at a ball which has landsd on a roof. 235

They taint to play with the ball. What is the moat unusual or different way,

ter them to get it? D7 unusual we moan a way that moot people will not

thinlf, of to solve the problem.

A

THEYCAN ASP

AN OLDER PERSON

TO HELP TM.

Ilve..11.' -4.

C

IACH cam CAN STAND

ON T SHOULD= 07

ANOTPAR CHILD UNTIL

THEY ARE TALL ENOUGH TO

REACH THE BALL.

Clothes are drying on a line. There are more met clothes in the

wash basket, but there is no more line space. It girl is atanding by

thc basket wondering what to do. Whet is the moot unusual or different

way for the girl to dry the clothes from the basket?

00O TO PAGE 11
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The chain on one aids of a swim' it broken into two pillow'. Four

children are looking at the'danage. They ;fish to awing. What is the soot

unusual or different way for thee to do this?

)7

)011 TM TO FOE 22



A girl wants to haw a picture An hr roca. She has put a hook close

to ow corner of tba pintmio. Ntsi tc1.21 tenon when the girl tetra* to

king her picture on nsil in the tall?

B

TO Plain CIL
VAYAir STRAIONt.

237

TORN TO PAU 13
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k

A large Jar of white paint and two paint brushes are on a table.

A girl is holding a small jar of red paint. Qat will harms shim the

girl mimes the paints?

238

=won elesummerummturemisplumelph

I ID I I C 1

1301 PAM CU Dirt UP.

tame los sabinet with three shelves. There ars boxes an:Lothar things

on the shelves. Micro boxes are to be put in the cabinet. There ls ves7

little apaosjon siOor the top or bottom shelf. Several heavy paint sans are

on the middle shelf. this shelf is sagging. lOsi might happen When awe

boxes are put into the middle shelf at the eabinett

B

TIM 11112131 COO

MIX Until 1201

LOAD.

Pent 33

2111 Baas ICOR NOT

vrr.

00 OD /0 FLU Lt.



A girl is looking around in her bedroom. The room is neat, but toys,

books, clothes, and records till all the shelves. She does not wialt to

have a mossy room* What is the beet place for her to put new things?

131 50101:8 MT

BM%

A full cheat at drevers.has to be moved

239

C

ix swam =481'5

MOW

Two boys stand

_1looking at:ttis:i What is-the=-Ossiim for bait() move it?

A

mom cur u.ai

VRIX/211.'

Page Us

MOWIURN TO PAOZ 15

/1



A student is sitting at a law desk. She is having difficulty writing

because the desk is wobbling. What should she do?

240

A sofa, an armohair, a rug, and a fireplace ars'in a living roam.

There is no fire in the-fireplaoe. Com of the windowsis broken. A boy

in the room is very oold. What should he do?

clf

mom 4. THIlaXDOW

Page 15

C

BUILD A VIRE 13

PIIMPLALX.

Tutu! TO POE 16
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A girl Is sitting in a chair at a desx. She has just finished

writing her answers for a test. What should the girl 4403 am?

PM, 16


